Europaisches Patentamt 
© {)))} Europ an Patent Office 0 Publication number: 0 139 421 

Office eur peen des brev ts A1 



© EUROPEAN PATENT APPLICATION 

© Application number: 84305922.1 © Int. CI. - : C 07 D 417/12 

~ C 07 D 493/04, A 61 K 31/425 

© Dateof ruing: 30.08.84 //(C07D417/1 2, 277:34, 31 1 :22) 



© Priority: 30.08.83 JP 158375/83 

© Date of publication of application: 
02.05.85 Bulletin 85/18 

© Designated Contracting States: 

AT BE CH DE FR GB IT U NL SE 

© Applicant: SANKYO COMPANY LIMITED 
No. 1-6, 3-chome Nihonbashi Honcho Chuo-ku 
Tokyo! JP) 

© Inventor: Yoshioka, Takao Chemical Research 
Laboratories 

Sankyo Company Limited 2-68, 1-chome Hiromachl 
Shinagawa-ku Tokyo. 140IJP) 



© Inventor: Kftazawa, EHchl Chemical Research 
Laboratories 

Sankyo Company Limited 2-58, 1-chome Hiromachl 
Shinagawa-ku Tokyo, 140(JP) 

© Inventor: Kurumada r Tomoyuki Chemical Research 
Laboratories 

Sankyo Company Limited 2-58, 1-chome Hiromachl 
Shinagawa-ku Tokyo, 140(JP) 

© Inventor: Yamazakl, Mitsuo Biological Research 
Laboratories 

Sankyo Company Limited 2-58, 1-chome Hiromachl 
Shinagawa-ku Tokyo, 140(JP) 

© Inventor: Hasegawa, Kazuo Biological esearch 
Laboratories 

Sankyo Company Limited 2-58, 1-chome Hiromachl 
Shinagawa-ku Tokyo, 14D[JP) 

© Representative: Gibson, Christian John Robert et al, 
Marks & Clerk 57/60 Lincoln's Inn Fields 
London WC2A3LS(GB) 



@ Thiazolldine derivatives, their preparation and compositions containing them. 
© The compounds of formula (I): 
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[in which: 

R 1 and R 2 are the same or different and each represents 
hydrogen of C,-C 5 alkyl; 

R 3 represents hydrogen, an acyl group, a (CrCe elkoxy)- 
carbonyl group or an araikyloxycarbonyl group; 

R 4 and R 5 are the same or different and each represents 
hydrogen, d-C^ alkyl or d-C 5 alkoxy, or R* and R 5 together 
represent a C,-C 4 alkylenedioxy group; 

n is 1, 2 or 3; 



(I) 



W represents the -CH a -, >C0 or >CH-0R e group (in 
which R 8 represents any one of the atoms or groups defined 
for R 3 and may be the same as or different from R 3 ); and 

Y and Z are the same or different and each represents 
oxygen or imino] 

and pharmaceutically acceptable salts thereof have various 
valuable therapeutic effects on the blood system and may be 
prepared by a process which includes reacting a correspond- 
ing halopropionic acid derivative with thiourea. 
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THIAZOLIDINE DERIVATIVES. THEIR PREPARATION Attn 
COMPOSITIONS CONTAINING THEM 

The present invention relates to a series of new 
thiazolidine derivatives, which we have found to have a 
variety of valuable biological activities, coupled with 
an exceedingly low toxicity. The invention also 
provides processes for preparing the compounds and 
pharmaceutical* compositions containing them. 

A number of thiazolidine derivatives are disclosed 
in .European Patent Publication No. 8203 and in Chem. 1 
Pharm. Bull., 30. 3580 (1982). Certain of the 
thiazolidine derivatives disclosed in these documents 
have. the ability to -lower blood lipid and blood sugar 
levels, although these compounds are a little toxic. 

We have .-now ndiaaoverftd a series of new thiazolidine 
derivatives which likewise have the ability to lower 
blood lipid and blood sugar levels and, in addition, 
have a number of other valuable activities, but which 
have very low toxicity. In general, the compounds of 
the invention show blood lipid metabolism ameliorating 
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activity. Specifically, the compounds have the ability 
to decrease the levels of blood lipid peroxides, blood 
triglycerides and blood cholesterol. 

The compounds of the present invention are compounds 
5 of formula (I): 




z 



[in which: 

R 1 and R 2 are the same or different and each 
represents a hydrogen atom or a .C -C ■ aikyl group; 
10 R 3 represents a hydrogen atom, a C 1 -C & aliphatic 

acyl group, an alicyclic acyl group, an aromatic acyl 
group, a heterocyclic acyl group, an araliphatic acyl 
group, a (CL-C_ alkoxy)carbonyl group or an 
aralkyloxycarbonyl group; 
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R 4 and R 5 are the same or different and each 

represents a hydrogen atom, a C^-Cg alkyl group or a 

4 5 

C^-C,. alkoxy group, or R and R together 

represent a C^C alkylenedioxy group; 

5 n is 1. 2 or 3; 

W represents the -CH 2 ~ f >C0 or >CH-OR 6 group (in 

which R 6 represents any one of the atoms or groups 

defined for R 3 and may be the same as or different 
3 

from R ) ; and 

10 Y and Z are the same or different and each represents an 
oxygexi .atom or an imino (=NH) group] 
and pharmaceutical!^ acceptable salts thereof. 

The invention also, provides a process for preparing 
the compounds of the invention by: 

15 (a) reacting a haloprofcionic acid derivative of 
formula (II): 



R5 
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[in which: 

R 1 . R 2 , R 3 . R 4 , R 5 , n and W are as defined 
above; 

X represents a halogen atom; and 

5 A represents a cyano group, a carboxy group, an 

alkoxycarbonyl group,, a carbamoyl group or a group of 

formula -COO(M) , in which M represents a cation and m 
m 

represents the reciprocal of the valency of the cation M] 
with thiourea, to give a compound of formula (III): 



R5 




NH 

(in which R 1 . R 2 . R 3 . R 4 . R 5 . n, W and Y are 
as defined above) and then. 



(b) if necessary, subj cting said compound to 
hydrolysis (which may be selective) to prepare said 
15 compound of formula (I). 
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(c) ptionally, where W represents a >C=0 group, 
reducing the compound produced in step (a) or step (b) 
to a compound where W represents a >CH-OH group. 

(d) optionally, where W represents a >CH-OH group, 
acylating the compound to give a compound in which W 

represents a group of formula >CH-OR (in which 

6 1 6 
R represents any of the groups defined for R but 

not the hydrogen atom), and 

(e) if necessary, salifying the product. 

The invention also\prdyides a pharmaceutical 
composition for the treatment of hyperlipaemia or 
hyperglycaeraia, which comprises at least one compound of 
the .invention in admixture with a pharmaceutical^ 
acceptable carrier or diluent. 

The compounds of the invention, which are 
5-[4-(chromanalkoxy)be_nzyl4thia20lidine derivatives, may 
be represented by the formulae (la), (lb) and (Ic): 




R5 



R 



1^0 



CH 2 -CH— C=Y 



I I 
S NH 



(la) 




6 
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(in which R 1 . R 2 , R 3 , R 4 , R 5 , R 6 , n. Y and Z 
are as defined above) and include pharmaceutical^ 
5 acceptable salts thereof. 

In the compounds of the invention, where R 1 or 

2 

R represents an alkyl group, this may be a straight 
or branched chain alkyl group having from 1 to 5 carbon 
atoms and is preferably a primary or secondary alkyl 
10 group, for example the methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl. pentyl or isopentyl group. 
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Where R * R or R represents an aliphatic 

acyl group, this preferably has from 1 to 6 carbon atoms 

and may include one or more carbon-carbon double or 

triple bonds. Examples of such groups include the 

5 formyl, acetyl, propionyl, butyryl. isobutyryl, 

pivaloyl, hexanoyl, acryloyl, methacryloyl and crotonoyl 
groups. Where R 3 , R 6 or R 6 ' represents an 
alicyclic acyl group, it is preferably a 
cyclopehtanecarbonyl, cyclohexanecarbonyl or 

10 cycloheptanecarbonyl group. Where R 3 , R 6 or R 6 ' 

represents 3 art :; a^Qmat-ic _acyl group, the aromatic moiety 
thereof may optionally have one or more substituents 
(for example nitro, amino, alkylamino, dialkylamino, 
alkoxy, halo, alkyl or hydroxy substituents); examples 

15 of such aromatic acyl groups include the benzoyl, 
£-nitrobenzoyl. m-f luorobenzoyl. o-chlorobenzoyl. 
H-aminobenzoyl. m- (dimethylamino)benzoyl, 
o-methoxybenzoyl , 3 , 4-dichlorobenzoyl. 3 , 5-di-t-butyl-4- 
hydroxybenzoyl and 1-naphthoyl groups. Where R 3 , R 6 

20 qc r^ ^represents a heterocyclic acyl group, the 

heterocyclic moiety thereof preferably has one or more, 
preferably one, oxygen, sulphur or nitrogen hetero atoms 
and has from 4 to 7 ring atoms; examples of such 
heterocyclic acyl groups include the 2-furoyl, 

25 3-thenoyl, 3-pyridinecarbonyl (nicotinoyl) and 
4-pyridinecarbonyl groups. Where R 3 , R 6 or R 5 ' 
represents an araliphatic acyl group, the aliphatic 
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moiety thereof may optionally have ne or m re 

carbon-carbon double or triple bonds and the aryl moiety 

thereof may optionally have one or more substituents 

(for example nitro, amino, alkylamino, dialkylaraino, 

5 alkoxy, halo, alkyl: or hydroxy substituents); examples 

of such araliphatic acyl groups include the 

phenylacetyl, jj-chlorophenylacetyl, phenylpropionyl and 

3 6 6* 

cmnamoyl groups. Where R , R or R represents 
a (C -C_ alkoxy)carbonyl group, the alkyl moiety 

16 

10 thereof may be any one of those alkyl groups as defined 
1 2 

*«'*or--g: -and R , but is preferably a methyl or ethyl 

group, and the alkoxycarbonyl group represented by R 3 , 

R or R is therefore preferably a methoxycarbonyl 

3 6 6 1 

- or ethoxycarbonyl group- Where R , R or R 

15 represents an aralkyloxycarbonyl group, the aralkyl 

moiety thereof may be any one of those included within 

3 6 

the araliphatic acyl group represented by R . R or 
6 ' . 

R , but is preferably a benzoyloxycarbonyl group. 
4 5 

Where R -and -R represent alkyl groups, they may 
20 be the same or different and may be straight or branched 
chain alkyl groups- They preferably have from 1 to 5 
carbon atoms and examples include the methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl. t-butyl, pentyl and 
isopentyl groups. 



25 Where R and R r present alkoxy groups, these 
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may be the earn or different and may be straight r 

branched chain groups, preferably having from 1 to 4 

carbon atoms. Examples include the methoxy, ethoxy, 

propoxy. isopropoxy and butoxy groups. Alternatively, 
c 4 5 

D R and R may together represent a C ^-C^ 

alkylenedioxy group, more preferably a methylenedioxy or 
ethylenedioxy group. 

Preferred classes of compounds of the present 
invention are as follows: 



10 (1) Compounds in which R represents a hydrogen atom, 
a C.-C, aliphatic acyl group, an aromatic acyl group 

X o 



or a heterocyclic acyl group. 



(2) Compounds in which Y represents an oxygen atom; 
1 2 

R and R are the same or different and each 

15 represents a hydrogen atom or a ^-Cg alkyl group; 

R 3 represents a hydrogen atom, a C.-C. aliphatic 

acyl group, an aromatic acyl group or a pyridinecarbonyl 
4 5 

group; and R and R are the same or different and 
each represents a hydrogen atom, a C^-C^ alkyl group 



20 or a C^ or C 2 alkoxy group. 



(3) Compounds as defined in (2) above, in which: R 1 , 
2 4 5 

R , R and R are the sam or different and each 
represents a hydrogen atom or a ^-Cg alkyl group; n 
is 1 or 2; and W represents the -CH 2 ~ or >CO group. 
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(4) Compounds as defined in (3) above, in which R 
represents a hydrogen atom, a Cj-C 5 aliphatic acyl 
group, a benzoyl group or a nicotinoyl group. 



(5) Compounds as defined in (4) above, in which: R 1 

4 

and R are the same or different and each represents a 

2 5 

C 1 -C & alkyl group; R and R are the same or 
different and each represents the hydrogen atom or the 
methyl group; and R 3 represents a hydrogen atom or a 
C 1 -C 4 aliphatic acyl group. 



10 (6) Compounds in which: W represents the -CH 2 - or 
>CO group; Y and Z both represent oxygen atoms; n is 1 

1 4 

or 2; R and R are the same or different and each 

2 5 

represents a C x -C 4 alkyl group; R and R are 
the same or different and each represents the hydrogen 
15 atom or the methyl group; and R 3 represents a hydrogen 
atom or a C, -C, aliphatic acyl group, 

1 4 



(7) Compounds as defined in (6) above, in which n is 1, 



(8) Compounds as defined in (6) or (7) above, in which 
W represents the -CH 2 ~ group. 



20 Preferred compounds among the compounds of this 

invention are those wherein: R 1 is a C 1 «C 4 alkyl 
group, more preferably a methyl or isobutyl group, most 
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pr ferably a methyl group; R is a hydrogen atom or a 
C^-C^ alkyi group, preferably a hydrogen atom, or a 
methyl or isopropyl group, more preferably a hydrogen 
atom or a methyl group, most preferably a methyl group; 

5 R 3 is a hydrogen atom, a C 1 -C 4 aliphatic acyl 

group, an aromatic acyl group or a pyridinecarbonyl 
group, preferably a hydrogen atom, or an acetyl, 
butyryl. benzoyl or nicotinoyl group, more preferably a 
hydrogen atom or an acetyl, butyryl or benzoyl group. 

10 most preferably a hydrogen atom or an acetyl group; R^ 
is a hydrogen atom, a (^-(^ alkyi group or a or 
C 2 alkoxy group, preferably a methyl, isopropyl, 
t-butyl or methoxy group, more preferably a methyl or 
t-butyl group, most preferably a methyl group; R 5 is a 

15 hydrogen atom, a C 1 -C 4 alkyi group or a C 1 or C 2 

alkoxy group, preferably a hydrogen atom, or a methyl or 
methoxy group, more preferably a hydrogen atom or a 
methyl group and most preferably a methyl group; n is 1 
or 2, preferably 1; Y is an oxygen atom; Z is an oxygen 

20 atom or an imino group, most preferably an oxygen atom; 
and W is a -CH 2 ~ or >C=0 group, preferably a -CH 2 ~ 
group. 



Specific examples of compounds of the present 
invention are given in the following list: 
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1. 5-[4-(6-hydroxy-2.5,7.8-tetramethylchroraan-2- 
ylmethoxy) benzyl ] thiazolidine-2 , 4-dione 

2. 5-[4-(6-hydroxy-2.5,7-trimethylchroman-2- 
ylraethoxy)benzyl] thiazolidine-2. 4-dione 

5 3 . 5_[4-(7-t-butyl-6-hydroxy-2-methylchroman-2- 
ylmethoxy)benzyl]thiazolidine-2, 4-dione 

4. 5_[4-(6-hydroxy-2-methylchroman-2-ylraethoxy)- 
benzyl] thiazolidine-2. 4-dione 

5 . 5- [4- (2-ethyl-6-hydroxy-5 , 7 . 8-tr imethylchroman-2- 
10 ylmethoxy) benzyl] thiazolidine-2. 4-dione 

6 . 5- [ 4- ( 6-hydroxy-5 . 7 . 8-tr imethylchroman-2- 
ylmethoxy) benzyl] thiazolidine-2. 4-dione 

7 . 5- [ 4- ( 6-hydr oxy-2 , 7 . 8-tr imethylchroman-2- 
ylroethoxy)b t enzyl] thiazolidine-2, 4-dione 

15 8. 5-[4-(6-hydroxy-7-isopropyl-2-methylchroman-2- 
ylmethoxy) benzyl] thiazolidine-2, 4-dione 

9, 5_ [4. (6-hydr oxy-5 ,7-diisopr opyl-2-me thylchr oraan-2- 
ylmethoxy) benzyl] thiazolidine-2, 4-dione 



0139421 

10. 5-[4-(6-hydroxy-2-methyl-7-propylchroman-2- 
ylmethoxy) benzyl ]thiazolidine-2, 4-dione 

11. 5-{4-[2-(6-hydroxy-2,5,7,8-tetramethylchroman-2- 
yl )ethoxy] benzyl } thiazolidine-2 f 4-dione 

5 12. 5-{4-[2-(6-hydroxy-2,5,7-trimethylchroman-2- 
yl)ethoxy] benzyl} thiazolidine-2 , 4-dione 

13. 5-{4-[2-(7-t-butyl-6-hydroxy-2-raethylchroman-2- 
ylJejthoxy]benzyl} thiazolidine-2, 4-dione 

14. 5-{4-[2-(6-hydroxy-2-methylchroman-2-yl)ethoxy]- 
10 benzyl} thiazolidine-2, 4-dione 

15. 5-{4-[2-(2-ethyl-6-hydroxy-5,7,8-tr imethyl- 
chroman-2-yl)ethoxy] benzyl} thiazolidine-2 . 4-dione 

16. 5-{4-[2-(6-hydroxy-5,7. 8-triraethylchroraan-2- 
yl)ethoxy] benzyl} thiazolidine-2. 4-dione 

15 17. 5-{4-[2-(6-hydroxy-5. 7-diisopropyl-2, 8-dimethyl- 
chroman-2-yl)ethoxy] benzyl} thiazolidine-2, 4-dione 

18. 5-{4-[2-(6-hydroxy-7-pentyl-2-propylchroman-2- 
yl)ethoxy] benzyl} thiazolidine-2. 4-dione 
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19. 5-[4-(6-hydroxy-7, 8-dimethoxy-2,5-dimethyl- 
chroman-2-ylniethoxy) benzyl ] thiazol idine-2 , 4-dione 

20. 5-[4-(6-hydroxy-7, 8-dimethoxy-5-methyl- 

chr oman-2-ylmethoxy ) benzyl ] thiazolidine-2 # 4-dione 

5 21. 5-[4-(2-ethyl-6-hydroxy-7, 8-dimethoxy-5-methyl- 
chroman-2-ylmethoxy) benzyl ] thiazolidine-2 , 4-dione 

22. 5-[4-(6-hydroxy-2,5-dimethyl-7, 8-methylenedioxy- 
.chroman-2^ylmethoxy) benzyl] thiazolidine-2 , 4-dione 

23 . 5-{ 4- [ 2- ( 6-hydroxy-7 . 8-dimethoxy-2 . 5-dimethyl- 
10 chroraan-2-y 1 ) ethoxy] benzyl } thiazolidine-2 , 4-dione 

24 . 5-{ 4-[3-{6-hydroxy-2. 5,7, 8-tetraraethylchroman-2- 
yl ) propoxy] benzyl } thiazol idine-2 , 4-dione 

25. 5-{4-[3-(7-t-butyl-6-hydEoxychroraan-2- 
yDjpropoxy] benzyl) thiazol idine-2, 4-dione 



15 26 . 5- [ 4- (6-hydroxychroman-2-ylmethoxy) benzyl]- 
thiazolidine-2, 4-dione 



27 . 5- [ 4- ( 6-hydroxy-2 , 7-dimethylchroman-2-ylmethoxy ) - 
benzyl] thiazolidine-2, 4-d ion 
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28. 5-[4-(6-hydroxy-5, 7, 8-triniethyl-2-propylchroraan-2- 
ylraethoxy)benzyl]thiazolidin<*-2, 4-dione 

29. 5-[4-(7-t-butyl-6-hydroxy-2-isopropylchroraan-2- 
ylmethoxy)benzyl] thiazolidine-2, 4-dione 

5 30. 5-[4-(6-hydroxy-2-isobutyl-5,7.8-trimethylchroman- 
2-ylraethoxy) benzyl] thiazolidine-2, 4-dione 

31. 5-[4-(6-hydroxy-2-isobutyl-7-isopropylchroman- 
2-ylmethoxy ) benzyl ] thiazolidihe-2 * 4-dione 

32 . 5- [ 4- ( 6-hydr oxy-5 . 1 . 8-tr imethyl-2-pentylchroman-2- 
10 ylmethoxy) benzyl] thiazolidine-2, 4-dione 

33. 5-[4-(6-hydroxy-2-isopentyl-5,7-dimethylchroman-2- 
ylmethoxy) benzyl ] thiazolidine-2 , 4-dione 

34. 5-[4-(6-hydroxy-2,5,7 # 8-tetramethylchroman-2- 
ylmethoxy) benzyl ]-2-iminothiazolidin-4-one 

15 35. 5-[4-(6-hydroxy-5, 7-diisopropyl-2-methylchroiuan-2- 
ylmethoxy)benzyl]-2-iminothiazolidin-4-one 

36. 5-[4-(7-t-butyl-6-hydroxy-2-methylchroman-2- 
ylmethoxy) benzyl ]-2-iminothiazolidin-4-one 
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37. 5-[4-(6-hydroxy-2-methylchroman-2-ylmethoxy)- 
benzyl]-2-iminothiazolidin-4-one 

38. 5-[4-(2-ethyl-6-hydroxy-5.7.8-trimethylchroman-2- 
ylraethoxy) benzyl ]-2-iminothiazolidin-4-one 

5 39. 5-[4-(6-hydroxy-7,8-dimethoxy-2 # 5-dimethyl- 
chroraan-2-ylmethoxy) benzyl ]-2-iminothiazolidin-4-one 

40. 5-[4-(6-hydcoxy-5 i 7,8-trimethylchroman-2- 
ylmethoxy) benzyl ]-2-iminothiazolidin-4-one 

41 . 5- [ 4- ( 2-ethyl-6-hydroxy-7 . 8-dimethoxy-5-methyl- 
10 chroman-2-ylmethoxy)benzyl]-2-iminothiazolidin-4-one 

42. 5-r4-(6-hydroxy-2 i 7-diraethylchroman-2-ylmethoxy)- 
benzyl]-2-irainothiazolidin-4-one 

43 . 5-{4-[2-(6-hydroxy-2.5.7.8-tetramethylchroman-2- 
yl)ethoxy] benzyl}- 2- iminothiazolidin-4-one 

15 44. 5-{4-[2-(6-hydroxy-2-methylchroman-2-yl)ethoxy]- 
benzyl} -2 -iminothiazolidin-4 -one 

45. 5-{4-[2-(7-t-butyl-6-hydroxy-2-m thylchroman-2- 
yl)ethoxy] benzyl} -2- iminothiazolidin-4-one 
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46 . 5- (4- [ 2^ ( 6-hydr oxy-7 , 8-d imethoxy-2 , 5-d imethyl- 
chroman-2-yl)ethoxy]benzyl}-2-iminothiazolidin-4-one 

47. 5-{4-[2-(2-ethyl^6-hydroxy-7 # 8-dimethoxy-5- 

nethylch£6mah-2-yl}ethoxy] benzyl }-2-iminothiazol idin-4- 
5 one 

48. 5-{4-[2-{6-hydroxy-7.8-dimethoxy-5-methyl- 
chroman-2-yl)ethoxy] benzyl }-2-iminothiazolidin-4-one 

49 . 5- { 4- [ 3- ( 6-hydroxy-2 ,5.7, 8-tetrarafethylchroman-2- 
yl)propoxy] benzyl} -2- iminothiazolidin-4-one 

10 50. 5-[4-(6-hydroxy-2,5,7,8-tetramethylchroroan-2- 
ylraethoxy) benzyl] -2 ,4-diiminothiazolidine 

51. 5-[4-(6-hydroxy-2,5,7-trimethylchroman-2- 
ylmethoxy)benzyl]-2.4-diiminothiazolidine 

52 . 5-[4-(7-t-butyl-6-hydroxy-2-methylchroraan-2- 
15 ylroethoxy) benzyl] -2, 4-diiminothiazolidine 

53. 5-[4-(6-hydroxy-2-inethylchroman-2-ylmethoxy)- 
benzyl ]-2,4-diiminothiazolidine 
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54. 5-[4-(7-t-butyl-6-hydroxychroman-2-ylmethoxy)- 
benzyl] -2, 4-diiminothiazolidine 

55. < 5-[4-(6-hydroxy-7, 8-dimethoxy-2 # 5-dimethyl- 
chroman-2-rylmethoxy) benzyl] -2. 4-diiminothiazolidine 

5 56. 5-[4-(6-hydroxy-7,8-dimethoxy-5-methyl- 

chroman-2-ylraethoxy) benzyl ]-2 , 4-diiminothiazolidine 

57. 5-[4-(2-ethyl-6-hydroxy-7.8-dimethoxy-5-methyl- 
chroman-2-ylmethoxy)benzyl]-2, 4-diiminothiazolidine 

58 . 5- { 4- [ 2- ( 6-hydr oxy-2 .5.7, 8-tetramethylchroman-2- 
10 yDethoxy] benzyl} -2. 4-diiminothiazolidine 

59. 5-{4-[2-(7-t-butyl-6-hydroxy-2-methylchroman-2- 
yl)ethoxy] benzyl} -2. 4-diiminothiazolidine 

60. 5-{4-t2-(6-hydroxy-2-methylchroman-2-yl)ethoxy]- 
benzyl} -2. 4-diiminothiazolidine 

15 61. 5-{4-[3-(6-hydroxy-7 # 8-dimethoxy-2, 5-dimethyl- 
chroman-2-yl)propoxy]benzyl) -2. 4-diiminothiazolidine 

62. 5-[4-(6-acetoxy-2, 5 . 7 , 8-tetramethylchroraan-2- 
ylmethoxy)benzyl ] thiazolidine-2, 4-dione 
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63 . 5- [4- ( 6-benzoyloxy-2 , 5 , 7 , 8-tetramethylchroman-2- 
ylmethoxy) benzyl ]thiazolidine-2, 4-diohe 

64. 5-[4-(6-acetoxy-7-t-butyl-2-methylchroraan-2- 
ylmethoxy) benzyl] thiazolidine-2. 4-dione 

5 65 . 5-[4-{6-acetoxy-2-methylchroman-2-ylmethoxy)- 
benzyl] thiazolidine-2, 4-dione 

66. 5-[4-(2-ethyl-6-isobutyryloxy-5 f 7. 8-trimethyl- 
chroman-2-ylmethoxy) benzyl] thiazolidine-2, 4-dione 

67 . 5- [4- ( 6-bu tyryloxy-2 , 5 ,7 . 8- tetramethylchr oman-2- 
10 ylmethoxy) benzyl ]thiazolidine-2, 4-dione 

68. 5-{4-[2-(6-m-f luorobenzoyloxy-2, 5,7-triraethyl- 
chroman-2-yl)ethoxy]benzyl} thiazolidine-2, 4-dione 

69. 5-{4-[2-(6-acryloyloxy-7-t-butyl-2-methyl- 
chroman-2-yl)ethoxy]benzyl}thiazolidine--2, 4-dione 

15 70. 5-{4-[2-(6-heptanoyloxy-2-methylchroman-2-yl)- 
ethoxy] benzyl }thiazolidine-2 f 4-dione 

71. 5-{4-[2-(6-i>-aminobenzoyloxy-2-ethyl-5,7,8- 
trimethylchroraan-2-yl)ethoxy] benzyl} thiazolidine-2, 4- 
dione 
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72. 5-{4-[2-(5,7, 8-trim thyl-6-3 ' -then yloxychroman- 
2-yl)ethoxy]benzyl} thiazolidine-2. 4-dione 

73. 5-{4-[2-(6-2'-furoyloxy-5,7-diisopropyl-2.8- 
diraethylchroman-2-yl)ethoxy]benzyl} thiazolidine-2. 4- 

5 dione 

74. 5-{4-[2-(6-e-naphthoyloxy-7-pentyl-2-propyl- 
chroman-2-yl )ethoxy] benzyl } thiazolidine-2 . 4-dione 

75 . 5- [4- (2 . 5 , 7 . 8-tetramethyl-6-nicotinoyloxychroman-2- 
ylmethoxy) benzyl] thiazolidine-2. 4-dione 

10 76. 5-{4-[6-(3.S-dichlorobenzoyloxy)-7,8-dimethoxy- 
5-methylchroman-2-ylmethoxy] benzyl} thiazolidine-2, 4- 
dione 

77 . 5- [ 4- { 2-ethyl-7 . 8-dimethoxy-5-methyl-6-valeryloxy- 
chr oman-2-ylraethoxy ) benzyl ] thiazolidine-2 f 4-dione 

15 78. 5-[4-(6-isonicotinoyloxy-2. 5-dimethyl-7 # 8-methyl- 
enedioxychroman-2-ylmethoxy)benzyl ] thiazolidine-2 , 4-dione 

79, 5-{4-[2-(7,8-dimethoxy-2,5-diroethyl-6-£-nitro- 
benzoyloxychroman-2-yl) thoxy]benzyl}thiazolidine-2, 4- 
dione 
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80. 5-{4-[3-(6-o-chlorobenzoyloxy-2,5,7 # 8-tetra- 
niethylchroraan-2-yl)propoxy] benzyl} thiazolidine-2,4- 
dione 

81. 5-{4-[3-(7-t-butyl-6-ra-dimethylarainobenzoyloxy-5- 
5 methylchroman-2-yl)propoxy] benzyl} thiazolidine-2, 4- 

dione 

82. 5-[4-(6-acetoxychroman-2-ylmethoxy)benzyl]- 
thiazolidine-2, 4-dione 

83 . 5-[4-(6-acetoxy-2.7-dimethylchroman-2- 
10 ylmethoxy) benzyl ] thiazolidine-2 , 4-dione 

84 . 5-[4-(6-acetoxy-2, 5,7, 8-tetraraethylchroman-2- 
ylmethoxy)benzyl]-2-iminothiazolidin-4-one 

85. 5-[4-(6-acetoxy-5.7-diisopropyl-2-methylchroraan-2- 
ylmethoxy) benzyl ]-2-iminothiazol id in-4-one 

15 86. 5-{4-[7-t-butyl-6-(3, 5-di-t-butyl-4-hydroxy- 

benzoyloxy )-2-me thy lchroman-2-ylme thoxy] benzyl} -2- imino- 
thiazolidin-4-one 



87. 5-[4-(6-acetoxy-2-raethylchroman-2-ylmethoxy)- 
benzyl]-2-iminothiazolidin-4-one 
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88 . 5-[4-(2-ethyl-5.7.8-ttimethyl-6-phenylacetoxy- 
chroman-2-ylmethoxy)ben2yl]-2-iminothiazolidin-4-one 

89 . 5- [ 4- ( 6-cinnamoyloxy-7 . 8-dimethoxy-2 f 5-dimethyl- 
chroman-2-ylmethoxy ) benzyl ]-2-iminothiazolidin-4-one 

5 90. 5-t4-(6-m-chlorobenzoyloxy-7 # 8-dimethoxy-5-methyl- 
chroman-2-ylmethoxy)benzyl]-2-iminothiazolidin-4-one 

91. 5-[4-(2-ethyl-7,8-dimethoxy-5-methyl-6-valeryloxy- 
chroman-2-ylmethoxy)benzyl]-2-iminothiazolidin-4-one 

92. 5-[4-(6-acetoxy-2.7.dimethylchroman-2-ylmethoxy)- 
10 benzyl]-2-iminothiazolidin-4-one 

93. 5-{4-[2-(6-o-methoxybenzoyloxy-2,5,7,B-tetra- 
methylchroman-2-yl)ethoxy ] benzyl} -2- irainothiazolidin-4- 
one 

94. 5-{4-[2-(2-raethyl-6-pivaloyloxychroraan-2-yl)- 
15 ethoxy]benzyl}-2-iminothiazolidin-4-one 

95. 5^4-[2-(7-t-butyl-2-methyl-6-pEopionyloxy- 
chroman-2-yl)ethoxy] benzyl }-2-iroinothiazolidin-4-one 

96 . 5- { 4- [ 2- ( 6-ethoxycatbonyloxy-7 , 8-diraethoxy-2 , 5- 
diraethylchcoroan-2-yl)ethoxy] benzyl} -2- irainothiazolidin- 



0139421 

23 

4-one 

97. 5- {4- [2- (6-£-chloropheny lace toxy-2-e thy 1-7, 8 T 

d iraethoxy-5-me thy lchr oraan-2 -y 1 ) ethoxy] benzyl } -2-iroino- 

thiazolidin-4-one 

5 98 . 5-{4-[2-(7,8-dimethoxy-5-methyl-6-3 

pheny lpropionyloxychroman-2-yl) ethoxy] benzyl} -2- imino- 
thiazolidin-4-one 

99. m 5-{4-[3-(6-benzyloxycarbonyloxy-2.5.7,8-tetra- 
methylchroman-2-yl)propoxy] benzyl }-2-iminothiazolidin-4- 

10 one 

100. 5-[4-(6-benzoyloxy-2, 5,7, 8-tetramethylchroraan-2- 
ylmethoxy) benzyl ] -2, 4-diiminothiazolidine 

101. 5-[4- (6-cyclohexanecarbonyloxy-2, S^-tri- 
methylchroman^-ylmethoxy^enzyl]^ , 4-diiminothiazolidine 

15 102. 5-[4- (6-acetoxy-7-t-butyl-2-methylchroman-2- 
ylmethoxy) benzyl] -2, 4-diiminothiazolidine 

103 . 5-[4-(6-acetoxy-2-methylchroman-2-ylmethoxy)- 
benzyl] -2. 4-diiminothiazolidine 



104 . 5-[4-(6-acetoxy-7-t-butylchroraan-2-ylmethoxy)- 
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benzyl]-2, 4-diiminothiaz lidine 

105 . 5- [ 4- ( 6-acetoxy-2 , 7-dimethylchroman-2-ylmethoxy ) - 
benzyl]-2,4-diiminothiazolidine 

106 . 5- [ 4- ( 6-acetoxy-7 , 8-dimethoxy-2 . 5-diroethyl- 

5 chroman-2-ylraethoxy ) benzyl] -2. 4-diirainothiazolidine 

107. 5-[4-(6-acetoxy~7. 8-dimethoxy-5-methyl- 
chroman-2-ylmethoxy)benzyl]-2,4-diirainothia2olidine 

108 . 5- [ 4- ( 6-acetoxy-2-ethy 1-7 , 8-dimethoxy-5-methyl- 
chroraan-2-ylmethoxy) benzyl] -2 # 4-diiminothiazolidine 

10 109. 5-{4-[2-(6-methoxycarbonyloxy-2 # 5.7 # 8-tetra- 
methylchr oman-2-yl ) ethoxy] benzyl} -2 . 4-diiminothiazol- 
idine 

110. 5-{4-[2-(7-t-butyl-6-cyclopentanecarbonyloxy-2- 
methylchroman-2-yl ) ethoxy] benzyl} -2, 4-diiminothiazol- 

15 idine 

111. 5-{4-[2-(6-forrayloxy-2-methylchroraan-2-yl)- 
ethoxy ] benzyl} -2, 4-diirainothiazolidine 

112. 5-{4-[3-(6-raethacryloyloxy-7,8-dimethoxy- 
2 # 5-dimethylchroman-2-yl)propoxy]benzyl}-2,4- 
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diiminothiazolidine 

113 . 5- [ 4- ( 6-hydroxy-2 ,5,7, 8-tetraroethyl-4-oxochroman- 
2-ylraethoxy) benzyl] thiazolidine-2, 4-dione 

114. 5- [4- (4, 6-dihydroxy-2, 5,7. 8-tetramethylchroman-2- 
ylmethoxy) benzyl ] thiazolidine-2 , 4-dione 

115 • 5- [ 4- ( 6-hydroxy-2 , 5 , 7-tr imethyl-4-oxochroman-2- 
ylmethoxy) benzyl] thiazolidine-2, 4-dione 

116 . 5-[4-(7-t-butyl-6-hydroxy-2-methyl-4-oxochroman-2- 
ylmethoxy) benzyl] thiazolidine-2, 4-dione 

117. 5-[4-(7-t-butyl-4 , 6-dihydroxy-2-methylchroman-2- 
ylmethoxy) benzyl] thiazolidine-2, 4-dione 

118 . 5-[4-(6-hydroxy-2-raethyl-4-oxochroman-2-yl- 
methoxyj benzyl] thiazolidine-2 , 4-dione 

119. 5-[4-(2-ethyl-6-hydroxy-5,7, 8-triroethyl-4- 
oxochroraan-2-ylmethoxy) benzyl] thiazolidine-2 , 4-dione 

120. 5-[4-(2-ethyl-4,6-dihydroxy-5,7,8-trimethyl- 
chroraan-2-ylmethoxy) benzyl] thiazolidine-2, 4-dione 



121. 5-[4-(6-hydroxy-5,7. 8-trimethyl-4-oxochroman-2- 
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ylmethoxy) benzyl] thiazolidine-2. 4-di ne 

122. 5-[4-(6-hydroxy-2.7,8-trimethyl-4-oxochroman-2- 
ylmethoxy)benzyl]thiazolidine-2, 4-dione 

123. 5-[4-(6-hydroxy-7-isopropyl-2-methyl-4-oxochroraan- 
5 2-ylmethoxy ) benzyl J thiazo lidine-2 , 4-d ione 

124 . 5- [ 4- ( 6-hydr oxy-5 , 7-diisopropyl-2-methyl-4-oxo- 
chroman-2-ylraethoxy) benzyl ] thiazolidine-2, 4-dione 

125 . 5-[4-(6-hydroxy-2-methyl-4-oxo-7-propylchroman-2- 
ylmethoxy)benzyl]thiazolidine-2 i 4-dione 

10 126. 5-{4-[2-(6-hydroxy-2,5,7 # 8-tetraraethyl-4- 

oxochroman-2-yl )ethoxy] benzyl } thiazolidine-2, 4-dione 

127. 5-{4-[2-(4,6-dihyaroxy-2,5,7.8-tetramethyl- 
chroman-2-yl ) ethoxy ] benzyl} thiazolidine-2 . 4-dione 

128. 5-{4-[2-(6-hydroxy-2.5,7-trimethyl-4-oxochroman- 
15 2-yl ) ethoxy ] benzy 1 } thiazolidine-2, 4-dione 

129. 5-{4-[2-(7-t-butyl-6-hydroxy-2-methyl-4- 
oxochroman-2-yl) ethoxy] benzyl} thiazolidine-2, 4-dione 

130. 5-{4-[2-(7-t-butyl-4,6-dihydroxy-2-methyl- 
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chroman-2-yl) thoxyjbenzyl} thiazolidine-2 , 4-dion 

131. 5- {4- [2-(6-hydroxy-2-raethyl-4-oxochroman-2-yl)- 
ethoxy] benzyl} thiazolidine-2, 4-dione 

132. 5-{4-[2-(2-ethyl-6-hydroxy-5.7,8-triroethyl-4- 

5 oxochcoman-2-yl ) ethoxy ] benzyl } thiazolidine-2 , 4-dione 

133 • 5-{ 4- [ 2- ( 6 -hydroxy- 5 # 7 , 8-tr imethyl-4-oxochr oraan- 
2-yl ) ethoxy j benzyl} thiazolidine-2 , 4-dione 

134. 5-{4-[2-(6-hydroxy-5, 7-diisopropyl-2,8-dimethyl- 
4-oxochrbman-2-yl ) ethoxy] benzyl} thiazolidine-2 , 4-dione 

!0 135. 5-{4-[2-(6-hydroxy-4-oxo-7-pentyl-2-propyl- 
chroman-2-yl ) ethoxy] benzyl} thiazolidine-2 , 4-dione 

13 6 . 5-[4-(6-hydroxy-7 # 8-diraethoxy-2, 5-dime thy 1-4-oxo- 
chroman-2-ylmethoxy) benzyl] thiazolidine-2, 4-dione 

137. 5-[4-(6-hydroxy-7, 8-dimethoxy-5-methyl-4-oxo- 
15 chroman-2-ylmethoxy) benzyl ] thiazolidine-2 , 4-dione 

138. 5-[4-(2-ethyl-6-hydroxy-7 f 8-dimethoxy-5-methyl- 
4-oxochroman-2-ylme thoxyjbenzyl] thiazolidine-2, 4-dione 



139 . 5-[4-(6-hydroxy-2, 5-diraethyl-7, 8-raethylenedioxy- 
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4-oxochroman-2-ylraethoxy) benzyl ] thiazolidine-2, 4-dione 

140. 5-{4-[2-(6-hydroxy-7, 8-dimethoxy-2, 5-dimethyl- 
4-oxochroroan-2-yl)ethoxy] benzyl} thiazolidine-2, 4-dione 

141. 5-{4-[3-(6-hydroxy-2.5,7, 8-tetramethyl-4-oxo- 
5 chroman-2-yl)propoxyJbenzyl} thiazolidine-2. 4-dione 

142. 5-{4-[3-(7-t-butyl-6-hydroxy-4-oxochroman-2- 
yDpropoxy] benzyl} thiazolidine-2, 4-dione 

143 . 5- [4- ( 6-hydroxy-4-oxochroman-2-ylmethoxy) benzyl ] - 
thiazolidine-2, 4-dione 

10 144 . 5- [4- ( 6-hydroxy-2 . 7-dimethyl-4-oxochroman-2-yl- 
methoxy) benzyl] thiazol id ine-2, 4-dione 

145. 5-r4-(6-hydroxy-5.7, 8-triraethyl-4-oxo-2- 
propylchroman-2-ylmethoxy) benzyl] thiazol idine-2. 4-dione 

146. 5-[4-(7-t-butyl-6-hydroxy-2-isopropyl-4-oxo- 
15 chroman-2-ylmethoxy) benzyl ] thiazolidine-2, 4-dione 

147. 5-[4-(2-butyl-6-hydroxy-5.7. 8-trimethyl-4-oxo- 
chroman-2-ylraethoxy) benzyl ] thiazolidine-2 , 4-dione 

148. 5-[4-(6-hydroxy-2-isobutyl-5.7,8-trimethyl-4- 
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oxochroman-2-ylmethoxy) benzyl] thiazolidine-2, 4-dione 

149. 5-[4-(4.6-dihydroxy-2-isobutyl-5,7.8-trimethyl- 
chroman-2-ylmethoxy) benzyl ] thiazolidine-2. 4-dione 

150. 5-[4-(2-t-butyl-6-hydroxy-5 # 7,8-triiuethyl-4- 
oxochr oman-2-y line thoxy) benzyl] thiazolidine-2, 4-dione 

151. 5-[4-(6-hydroxy-2-isobutyl-7-isopropyl-4- 
oxochroroan-2-ylraethoxy ) benzyl ] thiazolidine-2 , 4-dione 

152 . 5-[4-(6-hydroxy-5 , 7-dimethyl-4-oxo-2-pentyl- 
chroman-2-ylmethoxy ) benzyl ] thiazol idine-2 # 4-dione 

153 . 5-[4-(6-hydroxy-5,7.8-trimethyl-2-pentyl-4- 
oxochroman-2-ylmethoxy) benzyl] thiazolidine-2, 4-dione 

154. 5-[4-(6-hydroxy-2-isopentyl-5.7.8-trimethyl-4- 
oxochroman-2-ylmethoxy) benzyl ] thiazolidine-2 , 4-dione 

155. 5-{4-[6-hydroxy-5.7. 8-tr imethyl-2- ^-methyl- 
butyl^-oxochroman^-ylmethoxyjbenzyl} thiazolidine-2 ,4- 
dione 

156. 5-{4-[2-(2,2-dimethylpropyl)-6-hydroxy-5,7,8- 
trimethyl-4-oxochroraan-2-ylmethoxy] benzyl} thiazolidine- 
2, 4-dione 
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157. 5-[4-(6-hydroxy-2,5.7.8-tetraraethyl-4- xochroman- 
2-ylmethoxy) benzyl ]-2-iminothiazolidin-4-one 

158. 5-[4-(6-hydroxy-5,7-diisopropyl-2-methyl-4- 
oxochroman-2-ylmethoxy) benzyl ]-2-iminothiazolidin-4-one 

5 159 . 5-[4-(7-t-butyl-6-hydroxy-2-raethyl-4-oxochroman-2- 
ylraethoxy) benzyl] -2- iminothiazolidin-4-one 

160. 5-[4-(6-hydroxy-2-methyl-4-oxochroman-2-yl- 
methoxy ) benzyl] -2- irainothiazolidin-4-one 

161. 5-[4-(2-ethyl-6-hydroxy-5,7,8-trimethyl-4- 

10 oxochroman-2-ylmethoxy) benzyl] -2- iminothiazolidin-4-one 

162. 5-[4-(6-hydroxy-2-isobutyi-5,7 # 8-tr imethyl-4- 
oxochroman-2-ylmethoxy) benzyl) -2- iminothiazolidin-4-one 

163 . 5- [4- ( 6-hydroxy-7 , 8-dimethoxy-2 . 5-dimethyl-4-oxo- 
chroman-2-ylroethoxy) benzyl ]-2-irainothiazolidin-4-one 

15 164 . 5- [ 4- ( 6-hydroxy-5 , 7 , 8-tr imethyl-4-oxochroman-2- 
ylroethoxy) benzyl] -2- iminothiazolidin-4-one 

165. 5-[4-(2-ethyl-6-hydroxy-7,8-dimethoxy-5-roethyl- 
4-oxochr oraan- 2-ylraethoxy) benzyl] -2- iminothiazol id in-4-one 
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166. 5-[4-(6-hydroxy-2.7-dimethyl-4-oxochroman-2-yl- 
raethoxy) benzyl] -2- irainothiazolidin-4-one 

167. 5-{4-[2-(6-hydroxy--2,5 f 7, 8-tetrametbyl-4- 
oxochroman-2-yl)ethoxy]benzyl}-2-iminothiazolidin-4-one 

5 168. 5-{4-[2-(6-hydroxy-2-riaethyl-4-oxpchroman-2-yl)- 
ethoxy] benzyl} -2- iminothiazolidin-4-one 

169. 5-{4-[2-(7-t-butyl-6-hydroxy-2-methyl-4-oxo- 
chroman-2-yl)ethoxy] benzyl} -2- iminothiazolidin-4-one 

170 . 5- { 4- [ 2- ( 6-hydr oxy-7 , 8-d imethoxy-2 . 5-dimethyl- 
10 4-oxochcoraan-2-yl)ethoxy] benzyl }-2-imino thiazolidin-4- 

one 

171. 5-{4-[2-(2-ethyl-6-hydroxy-7.8-dimethoxy-5- 
methyl-4-oxochroroan-2-yl)ethoxy] benzyl }-2-imino- 
thiazolidin-4-one 

15 172 . 5-{4-[2- ( 6-hydroxy-7 , 8-dimethoxy-5-raethyl-4-oxo- 
chroroan-2-yl)ethoxy]benzyl}-2-iminothiazolidin-4-one 

173. 5-{4-[3-(6-hydroxy-2,5.7,8-tetraroethyl-4-oxo- 
chroraan-2-yl ) propoxy] benzyl} -2- iminothiazolidin-4-one 



174. 5-[4-(6-hydroxy-2,5,7 f 8-tetramethyl-4-oxochroman- 
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2-ylmethoxy) benzyl] -2 ,4-diiminothiaz lidine 

175 . 5- [ 4- ( 6-acetoxy-2 ,5,7. 8- tetramethyl-4-oxo- 
chroman-2-ylmethoxy) benzyl] thiazol idine-2, 4-dione 

176. 5-t4-(6-acetoxy-4-hydroxy-2.5,7,8-tetramethyl- 
5 chroman-2-ylroethoxy ) benzyl ] thiazol idine-2 , 4-dione 

177. 5- [4- (4. 6-diacetoxy-2, 5,7.8-tetramethylchroroan-2- 
ylmethoxy) benzyl] thiazol idine-2 . 4-dione 

178 . 5-[4-(6-acetoxy-4-benzoyloxy-2.5,7, 8-tetramethyl- 
chroroan-2-ylmethoxy) benzyl ] thiazolidine-2 , 4-dione 

10 179 . 5-[4-(4-acetoxy-6-benzoyloxy-2,5,7. 8-tetramethyl- 
chroraan-2-ylmethoxy) benzyl ] thiazolidine-2 , 4-dione 

180. 5- [4- (4,6-dibenzoyloxy-2, 5,7, 8-tetramethyl- 
chroman-2-ylmethoxy) benzyl ] thiazolidine-2 . 4-dione 

181. 5-[4-(2-ethyl-4,6-diisobutyryloxy-5.7.8-trimethyl- 
15 chroman-2-ylmethoxy) benzyl ] thiazolidine-2 , 4-dione 

182. 5-[4-(4,6-dibutyryloxy-2,5,7. 8-tetramethyl- 
chroraan-2-ylmethoxy) benzyl] thiazolidine-2 f 4-dione 



18 3 . 5-{4-[2-(6-m-f luorobenzoyloxy-4-heptanoyloxy- 
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2.5, 7-trimethylchr oman-2-yl) ethoxy ] benzyl }thiazol idine- 
2, 4-dione 

184. 5-{4-[2-(4,6-diacryloyloxy-7-t-butyl-2-methyl- 
chroman-2-yl)ethoxy]benzyl} thiazolidine-2. 4-dione 

5 185 • 5-{4-t2-(4-ra-f luor obenzoyloxy-6-heptanoyloxy-2- 
methylchroman-2-yl) ethoxy] benzyl} thiazolidine-2. 4-dione 

186. 5-{4-[2-(5.7. 8-trimethyl-4, 6-bis{3- 
thenoyloxy} chroman-2-yl ) ethoxy ] benzyl } thiazolidine- 
2. 4-dione 

10 187. 5-{4-[2-(4.6-bis{2-furoyloxy}-5.7-di- 

isopropyl-2, 8 -dimethylchroman-2-yl) ethoxy ] benzyl} - 
thiazolidine-2, 4-dione 

188 . 5- [4- (2, 5,7,8-tetramethyl-4.6-dinicotinoyloxy- 
chroman-2-ylmethoxy ) benzyl ] thiazolidine-2 . 4-dione 

15 189. 5-t4-[4.6-bis(3. 5-dichlorobenzoyloxy)-7, 8- 
dimethoxy-5-methylchroman-2-ylmethoxy] benzyl }- 
thiazolidine-2 , 4-dione 

190. 5-[4-(2-ethyl-7.8-dimethoxy-5-raethyl-4, 6- 

divaleryloxychroraan-2-ylroethoxy) benzyl] thiazolidine-2. 4- 
20 dione 
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191. 5-{4-[7-t-butyl-6-(3,5-di-t-butyl-4-hydroxy- 
benzoyloxy)-2-methyl-4-oxochroman-2-ylmethoxy ) benzyl }- 
thiazolidine-2, 4-dione 

192- 5-[4-(2-ethyl-5»7,8-trimethyl-4-oxo-6-phenyl- 
5 acetoxychroman-2-ylmethoxy) benzyl ] thiazolidine-2, 4-dione 

193 . 5-[4-(6-cinnamoyloxy-7, 8-dimethoxy-2, 5-dimethyl- 
4-oxochr oman-2-ylmethoxy ) benzyl ] thiazolidine-2 , 4-dione 



194. 5-[4-(6-m-chlorobenzoyloxy-7, 8-dimethoxy-5- 
raethyl-4-oxochr oman-2-ylmethoxy) benzyl ] thiazolidine-2 , 4- 

10 dione 

195. 5-[4-(2-ethyl-7, 8-dimethoxy-5-methyl-4-oxo-6- 
valeryloxychroman-2-ylmethoxy) benzyl ] thiazolidine-2 . 4- 
dione 

196 . 5- { 4- [ 2- ( 6-o-methoxybenzoyloxy-2 .5,7, 8-tetra- 
15 methyl-.4-.oxachr oman-2-y 1 ) ethoxy] benzyl } -2-imino- 

thiazolidin-4-one 

197. 5-{4-[2-(2-methyl-4-oxo-6-pivaloyloxychroman- 
2-yl) ethoxy] benzyl} thiazolidine-2, 4-dione 

19a. 5-t4-[2-(7-t-butyl-2-methyl-4-oxo-6-propionyl- 
20 oxychroman-2-yl) thoxyjb nzyl} thiazolidine-2 . 4-dione 
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199 . 5-{4-[2-(6-ethoxycarbonyloxy-7, 8-dim thoxy-2 1 5- 
diroethyl-4-oxochroroan-2-yl) ethoxy] benzyl }thiazol id ine- 
2,4-dione 

200. 5-{4-[2-(6-£-chlorophenylacetoxy-2-ethyl-7 # 8- 

5 dimethoxy-5-methyl-4-oxochroroan-2-yl) ethoxy] benzyl} - 
thiazolidine-2, 4-dione ... 

201. 5-[4-{2-[7.8-diroethoxy-5-roethyl-4-oxo-6-(3- 
phenylpropionyloxy ) chroman-2-yl ] ethoxy } benzyl ] - 
thiazolidine-2 1 4-dione 

10 202. 5-[4-(6-cyclohexanecarbonyloxy-2 f 5,7.8-tetra- 
methyl-4-oxochroman-2-ylmethoxy) benzyl ]-2 , 4-diimino- 
thiazolidine 

203 . 5- [4- (6-acetoxy-2 # 5 .7. 8-tetramethyl-4-oxochroman- 
2-y line thoxy) benzyl] -2- irainothiazol id in-4-one 

1.5 204. 5-[4-(6-acetoxy^7^t-butyl-2-methyl-4-oxochroman-2- 
ylmethoxy) benzyl ]-2-iminothiazolidin-4-one 

205. 5-[4-(6-acetoxy-5,7, 8-tr imethylchroman^- 
ylmethoxyjbenzyll^-iminothiazolidin^-one 



206. 5-{4-[2-(6-acetoxy-7-t-butyl-2-methylchroman-2- 
yl) ethoxy] benzyl} -2- iminothiazolidin-4-one 
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207 . 5- { 4- [2- ( 6-acetoxy-7 . 8-dim thoxy-2 , 5-dimethyl- 
chroman-2-yl)ethoxy] benzyl }-2-iminothiazolidin-4-one 

208, 5- {4- [2- (2, 5, 7, 8-tetramethyl-6-nicotinoyloxy- 
chroman-2-yl)ethoxy]benzyl} thiazolidine-2,4-dlone 

3 of the compounds listed above, preferred compounds 

are Compounds No. 1, 5. 6, 11, 13 f 23, 27, 30, 34, 36, 
38, 40, 42, 62, 63, 67, 75. 113, 116, 148, 157. 159, 
162, 175. 205, 206, and 207. More preferred compounds 
are Compounds No. 1, 5, 13, 30, 62. 67, 113 and 116 and 

10 the most preferred compounds are Compounds No. 1 and 62. 

Various of the compounds of the invention can exist 
in the form of tautomers. For example, those compounds 
of the invention in which Z represents an imino group 
and Y represents an oxygen atom can exist in the form of 
15 the tautomers (IV). (IVa) and (IVb): 
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Compounds in which both Y and Z represent imino 
groups can exist in the form of the tautomers (V), (Va) 



38 



0139421 



JH 



W 



piCH 2 ) n -0 -f\-CH 2 -CH-C^" 

\=/ I I (¥) 
S NH 

Y 

U I NH 




JH 



(CH 2 | n -0-^\-CH 2 -CH-C 

Y 



HH2 



"V 1 

J>|CH 2 )„-0 




S N 

Y 

NH 



(2b) 



0139421 



39 



Compounds in which Y and Z both represent oxygen 
atoms can xist in the form of the tautomers (VI), (Via) 
and (Vlb): 



R 3 0 
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For convenience, all of the tautomers are 
represented by a single formula, but the tautomeric 
nature of these compounds should be remembered, as it 
can have an effect upon various of the properties of the 
5 compounds, including their salt-forming ability, as 
discussed hereafter. 

In addition, the compounds of the invention can 
exist in the form of various stereoisomers. For 
example, where W represents a >C»0 or -CH 2 ~ group, 

10 the carbon atoms at the 2-. position of the chroman ring 
and the 5- position of the thiazolidine ring are both 
asymmetric. Furthermore, where W represents a 
>CH-OR 6 group, the carbon atoms at the 2- and 4- 
positions of the chroman ring and at the 5- position of 

15 the thiazolidine ring are asymmetric. All of these thus 
give rise to the possibility of stereoisomers. All of 
the isomers are represented herein by a single formula, 
and the present invention envisages both mixtures of the 
isomers and the , individual isomers, which may. Jb£_ „ 

20 separated from each other by conventional means. 

The compounds of the. present invention also include 
salts of compounds of the invention described above, 
which may be salts with cations. Cations with which the 
compounds of the invention may form salts include: 
25 alkali metals, such as sodium or potassium; alkaline 
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earth metals, such as calcium; and trivalent metals, 
such as aluminium. 

It will, however, be appreciated that the particular 
nature of the salt employed is not critical to the 

5 present invention and any cations * known in the art for 
forming salts of this type may equally be used in the 
present invention. The only constraint is that the 
cations should not. or should not to an unacceptable 
extent, increase the toxicity or reduce the activity of 

10 the resulting compound. . 

Because the compounds of the invention contain a 
number of salt-forming centres, mono- and di- salts may 
be formed. For example, because of th$. tautomerism 
described above in 'relation to the compounds of formula 
15 (VI), there are two potential salt-forming reactive 
sites at the oxygen atom in the group -OR 3 and the 
nitrogen atom at the 3- position of the thiazolidine 
ring. 

PREPARATION OF NEW COMPOUNDS 

20 Step (a) 

Compounds of the invention in which Z represents an 
iraino group, that is to say compounds of formula (III): 
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R5 




(in which R -R . n. W and Y are as defined above) 

may be prepared by reacting a compound of formula (II): 




[in which R -R and n are as defined above, A 
represents a cyano group, a carboxy group, an 
alkoxycarbonyl group, a carbamoyl group or a group of 

formula -COO(M) , in which M repres nts a cation and m 

ro . 

is the reciprocal of its valency, and X repr sents a 
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halogen atom] with thiourea. 

Where A represents a cyano group, the product is a 

compound in which Y represents an iraino group; where A 

represents a car boxy, alkoxycarbonyl, carbamoyl or 

5 -COO(M) group, the product is a compound where Y 
m 

represents an oxygen atom. 

In the above formula (II), where A represents an 

alkoxycarbonyl group, this is preferably a (C -C 

1 6 

alko3cy)carbonyl group, for example a methoxycarbonyl, 
10 ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl or 
butoxycarbonyl group. M preferably represents a metal 
atom, such as a sodium, potassium, calcium or aluminium 
atom, or an ammonium group. X preferably represents a 
chlorine, bromine or iodine atom. 

15 This reaction is preferably applied only to those 
compounds where W represents a -CH 2 ~ or >C=0 group, 
compounds in which W represents a >CH-OR* group 
being prepared from the corresponding compound where W 
represents a >C=0 group, as explained hereafter. 

20 Reaction of the compound of formula (II) with 
thiourea is preferably effected in the presence of a 
solvent, the nature of which is not critical, provided 
that it has no adverse effect on the reaction. Suitable 
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solvents include: alcohols, such as methanol, ethanol, 
propanoic butanol or ethylene glycol monomethyl ether; 
ethers, such as tetrahydrofuran or dioxane; ketones, 
such as acetone; dimethyl sulphoxide; sulpholane; or 
5 amides, such as dimethylf ormamide. 

There is no particular limitation on the molar ratio 
of the compound of formula (II) to thiourea; however, ve 
would normally prefer to use equimolar amounts or a 
molar excess of thiourea, preferably a slight molar 
10 excess. In general, from 1 to 2 moles of thiourea per 
mole of the compound of formula (II) are preferred* 

The various reaction conditions, such as the 
reaction temperature and time, will vary, depending upon 
the natures of the starting materials and the solvent; 
15 however, the reaction is normally effected at the reflux 
temperature of the solvent or at a temperature of from 
80 to 150°C for a period of from 1 to 20 hours. 

The resulting compound of formula (III) may be the 
desired final product of the present invention, in which 
20 case it may be isolated from the reaction mixture by 
conventional means, as discussed hereafter. 
Alternatively, with or without isolation and/or 
purification, the compound of formula (III) may be 
subjected to one or both of steps (b) and (c). in any 
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order, and, if desired, step (c) may be followed by step 
(d). The product of any of these steps may be subjected 
to the salification reaction discussed in step (e). 

Step (b) 

In this step, the compound of formula (III), that is 
to say a compound of formula (I) in which Z represents 
an imino group, may be hydrolysed to give the 
corresponding compound of formula (I) in which Z 
represents an oxygen atom, that is to say a compound of 
formula (VII): 




(in which R -R , n, W and Y are as defined above). 

The hydrolysis reaction is preferably carried out by 
heating the compound of formula (III) in a suitable 
solvent with water and an organic acid (such a6 acetic 
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acid) or a mineral acid (such as sulphuric acid r 
hydrochloric acid). The nature of the solvent is not 
critical to the invention, provided that it has no 
adverse effect upon the reaction; suitable solvents 
5 include: sulpholane; and alcohols, such as methanol, 
ethanol or ethylene glycol monomethyl ether* 

The amount of acid used is preferably from 0.1 to 10 
moles, more preferably from 0*2 to 3 moles, per mole of 
the compound of formula (III). The water or aqueous 
10 solvent is preferably employed in a large molar excess 
over the compound of formula (III). 

Although not critical, the temperature employed for 
the reaction is preferably from 50 to 100°C and the time 
required for the reaction is normally from 2 to 20 hours. 

15 Where Y in the compound of formula (III) represents 

an imino group, the hydrolysis of the present step will 
normally likewise convert said imino group to an oxygen 
atom, the product being a compound in which both Y and Z 
are oxygen atoms. However, by careful control of the 

20 hydrolysis conditions, it is possible to prevent the 
hydrolysis reaction going to completion, in which case 
part of the product will be a compound in which Y 
r presents an imino group and Z repr sents an oxygen 
atom. 



0139421 

47 

In addition to converting the imino group 
represented by Z to an oxygen atom, where R 3 in the 
compound of formula (III) represents an acyl group, the 
hydrolysis reaction may convert this to a hydrogen atom, 
although it is possible to maintain the acyl group 

3 

represented by R intact, provided that appropriate 
reaction conditions are chosen, as is well-known in the 
art. 

Where the compound of formula (VII) is a compound in 
which R 3 represents' a hydrogen atom, this may be 
acylated to give a corresponding compound in which R 3 
represents one of the acyl groups defined above. This 
acylatipn reaction may be carried out at any suitable 
stage in the reaction sequence and may. if desired, be 
carried out simultaneously with the acylation reaction 
of step (d). as described hereafter. Where, however, 
the acylation reaction is carried out separately from 
step (d), the conditions are preferably as follows: 

The acylating agent is preferably an acid halide or 
an acid anhydride, or it may be an organic acid, such as 
an aromatic carboxylic acid or an aliphatic carboxylic 
acid, in association with a dehydrating agent or 
dehydrating catalyst such as a mineral acid (e.g. 
hydrochloric acid or sulphuric acid) or an organic acid 
(e.g. £-toluenesulphonic acid). 
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The reaction is normally carried out in the presenc 
of a solvent, the nature of which is not critical, 
provided that it has no adverse effect upon the 
reaction. Suitable solvents include: ethers, such as 

5 diethyl ether, tetrahydrofuran or dioxane; aromatic 
hydrocarbons, such as benzene or toluene; aliphatic 
hydrocarbons, such as hexane, cyclohexane or heptane; 
halogenated hydrocarbons, such as methylene chloride or 
chloroform; ketones, such as acetone or methyl ethyl 

10 ketone; amides, such as dimethylf ormamide or 

dimethylacetamide; organic bases, such as pyridine or 
triethylamine; sulphoxides, such as dimethyl sulphoxide; 
sulphones. such as sulpholane; or water; a single one of 
these solvents or a mixture of any two or more thereof 

15 may be employed. 

The ratio of the amount of the compound of formula 
(VII) in which R 3 represents a hydrogen atom to the 
amount of acylating agent is not particularly critical, 
but the use of a slight molar excess of the acylating 
20 agent over the compound of formula (VII) may be 

desirable. In general, we prefer to employ from 1 to 2 
moles of acylating agent per mole of compound of formula 
(VII). 



The reaction conditions, such as the r action 
25 temperature and reaction time, will vary, d p nding upon 
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a number of factors, including the nature of the 
starting materials and solvent, but the reaction is 
generally carried out at a temperature of from 0 to 
100°C for a period of from several minutes to about 20 
5 hours. 

Step (c) 

Compounds of formula (I) in which W represents a 
group of formula >CH-OH, that is to say compounds of 
formula (Id): 



R5 




(in which R -R , n. Y and 2 are as defined above) 
may be prepared by reducing the corresponding compound 
in which W -represents a group of formula >C*0, that is 
to say a compound of formula (lb): 
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Z 

(in which R 1 -!* 5 , n» Y and Z are as defined above). 

The reducing agent employed for this reaction is any 
one which is capable of reducing a ring carbonyl group 
5 to a >CH-OH group without affecting, or affecting to a 
substantial degree, the remainder of the molecule. 
Suitable reducing agents include borohydr ides, such as 
sodium borohydride. or K-Selectride, especially sodium 
borohydride. 

10 The reaction is preferably effected in the presence 

of a solvent, the nature of which is not critical, 
provided that it has no adverse effect upon the 
reaction. Suitable solvents include, for example: 
alcohols, such as methanol. ethanoT, propanol. butanol 

15 or ethylene glycol monomethyl ether; and ethers, such as 
tetrahydrof uran or dioxane. 
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The molar ratio of the compound of formula (lb) to 
the reducing agent is not critical, however ve prefer to 
employ a molar excess of reducing agent, preferably from 
1 to 20 moles of reducing agent (especially sodium 
5 borohydride) per mole of compound of formula (lb). 

The reaction conditions, particularly the reaction 
temperature and time, vill vary depending upon a number 
of factors, especially the natures of the starting 
material, solvent and reducing agent. However, the 
10 reaction i&.QOcmaLly carried out at a temperature of 

from 0 to 100°C for a period of from 1 to about 20 hours. 

Step (d) 

Optionally, compounds of formula (I) in which W 
represents a group of formula >CH-OR' 6 -' (in which 
15 R 6 represents any one of the groups defined for R 6 
but not the hydrogen atom), that is to say compounds of 
formula (Ie): 



R J 0 





H 2 -CH— C 



S 



Y 



NH 



Y 



(Ie) 



Z 
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(in which R^R 5 . R 6 \ n. Y and Z are as defined 
above) may be prepared by acylating the corresponding 
compound of formula (Id), prepared as described in step 
(c). 

5 The acylating agent is preferably an acid halide or 

acid anhydride, the parent acid of which will depend 
upon the acyl group R 6 ' which it is desired should be 
introduced into the compound. 

The acylation reaction is preferably effected in the 
10 presence of a solvent, the nature of which is not 
critical, provided that it has no adverse effect upon 
the reaction. Examples of suitable solvents include: 
ethers, such as diethyl ether, tetrahydrofuran or 
dioxane: aromatic hydrocarbons, such as benzene, toluene 
15 or xylene; aliphatic hydrocarbons, such as hexane. 

cyclohexane or heptane; halogenated hydrocarbons, such 
as methylene chloride or chloroform; organic bases, such 
as pyridine or triethylamine; amides, such as 
dimethylf ormamide or dimethylacetamide; sulphoxides, 
20 such as dimethyl sulphoxide; and sulphones, such as 
sulpholane. 

Th ratio of th amount of compound of formula (Id) 
to the acylating agent is not particularly critical and 
we therefore pr f r to employ a slight molar excess of 
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acylating ag nt ov r compound (Id). In general, from 1 
to 2 moles of acylating agent are employed per mole of 
compound of formula (Id). 

The reaction conditions, particularly reaction 
5 temperature and time, will vary depending upon a number 
of factors, especially the natures of the starting 
material, acylating agent and solvent, but we normally 
prefer to carry out the reaction at a temperature of 
from 0 to 100°C for a period of from several minutes to 
10 about 20 hours. 

Step (e) 

The compounds of the invention, prepared as 
described in any of the above steps may be converted to 
their salts by conventional means, for example by 
15 reaction with a basic compound of an alkali metal (such 
as sodium or potassium), an alkaline earth metal (such 
as calcium) or a trivalent metal_(such as aluminium). 
Preferred such compounds are sodium hydroxide, potassium 
hydroxide, sodium ethoxide and potassium t-butoxide. 

20 it will be appreciated that the compounds produced 

in all of the above steps can exist in various 
tautomeric forms, as illustrated in relation to 
compounds (IV), (V) and (VI). 
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The compounds prepared as described in any of the 
above steps may be separated after that step and, if 
desired, purified by conventional means. Suitable 
isolation and purification steps include concentration 

5 of the reaction mixture by evaporating off the solvent 
under reduced pressure, extraction with a suitable 
solvent, recrystallization. transfer into another 
solvent, chromatography and optical resolution. 
However, where two or more of the above steps are to be 

1° carried out. they may. if desired, be carried out 
without intermediate isolation or purification. 

PREPARATION OF STARTING MATERIALS 

The a-halocarboxylic acid derivatives of formula 
(II). which are the principal starting materials for 
15 preparing the compounds of the invention, are novel 
compounds and may be prepared by Methods A and B 
described below. 

Method A 

Compounds of formula (II) in which W represents a 
20 -CH 2 - group may be prepared by the sequence of 

reactions illustrated in the following reaction scheme: 
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In the above formulae, R -R , n, A and X are as 

7 

defined above, £ » (£-1); and R represents a 
hydroxy-protecting group. 

Step (Al) 

5 The chroman carboxylic acid homologues (VIII), which 

are the ^starting materials for this Method, may be 
prepared as described, for example, in the Journal of 
the American Oil Chemical Society, 51, 200 (1974). 

These acids (VIII) are reduced with a reducing 
10 agent, such as lithium aluminium hydride or Vitride 

[sodium bis(2-methoxyethoxy)aluminium hydride], to give 
the corresponding chroman alcohol homologue (IX). This 
reaction is preferably effected in the presence of a 
solvent, the nature of which is not critical, provided 
15 that it does not interfere with the reaction. Suitable 
solvents include: ethers, such as diethyl ether, 
tetrahydtrofuran or ethylene glycol dimethyl ether; 
aromatic hydrocarbons, such as benzene, toluene or 
xylene: and aliphatic hydrocarbons, such as hexane, 
20 heptane, cyclohexane, petroleum ether, ligroin or 
ethylcyclohexane . 

The ratio of th amount of acid (VIII) to reducing 
agent is not particularly critical, but we generally 
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prefer to use a slight molar excess of reducing agent. 
Preferably the amount of reducing agent is from 1 to 2 
moles per mole of acid (VIII). The reaction conditions, 

particularly the reaction temperature and time, will 

-t 

5 vary depending upon a number of factors, such as the 
nature of the starting material, the reducing agent and 
the solvent, but the reaction is generally carried out 
at a temperature of from 10 to 100°C for a period of 
from 10 minutes to 20 hours. 

10. „ . ALterna£.Lvelyv -the chroman alcohol homologue ( IX) 
may be prepared by reacting a hydroquinone with a 
compound of formula (XII): 



R 



1 





(CH 2 ) n -0H 



(in which n and R are as defined above), e.g. a 
15 compound of formula (Xlla): 
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H0-CH 2 -CH=cC 

TH 2 -0H 



(Xlla) 



in the presence of aluminium chloride, as described in 
West German Patent No. 3.010,504. 

Step (A2) 

5 The chroman alcohol homologues of formula (IX) 

obtained in step (Al) may be converted to the 

corresponding nitrophenoxyalkyl chroman compounds (X). 

However, before carrying out this reaction, we prefer 

that the phenolic hydroxy group should be protected by a 

7 

10 hydroxy-protecting group R . 

The nature of the hydroxy-protecting group is not 
critical and any such group commonly used in this type 
of reaction and compound may be employed. Suitable 
groups include: alkoxyalkyl groups, such as the 
15 methoxymethyl group; aralkyl groups, such as the benzyl 
group; the 2-tetrahydropyranyl group; and acyl groups. 



0139421 

59 

such as the acetyl or benzoyl groups. The alkoxyalkyl 

groups are preferred. The reaction is normally effected 

7 7 
by contacting a compound R X (in which R is as 

defined above and X represents a halogen atom, 

5 preferably a chlorine atom), such as chloromethyl methyl 
ether or benzyl chloride, with the compound of formula 
(IX) in the presence of a base such as an alkali metal 
or alkaline earth metal hydride (e.g. sodium hydride or 
calcium hydride) or an alkali metal alkoxide (e.g. 

10 sodium methoxide. sodium ethoxide or potassium ' 
t-.butaxide) . The reaction is normally carried out in 
the presence of a solvent, for example: an ether, such 
as diethyl ether, tetrahydrof uran or dioxane; an 
aromatic hydrocarbon, such as benzene, toluene or 

15 xylene; an aliphatic hydrocarbon, such as hexane or 
heptane; an amide, such as dimethylf ormamide or 
dimethylacetamide; a sulphoxide, such as dimethyl 
sulphoxide; or a sulphone. such as sulpholane. There is 
no particular limitation on the molar ratio of compound 

2 ^ (IX) uto -the . compound R 7 X, but we generally prefer to 

use a slight molar excess of the compound (IX), in order 
to reduce the risk of protecting the hydroxy group in 
- the side chain at the 2- position. In general, we 
prefer to employ from 0.8 to 1 mole of the compound 

25 R 7 X per mole of the compound (IX). The reaction 
. conditions, particularly the reaction temperature and 
time, may vary d pending upon a number f factors. 
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especially the natur s £ the starting material, the 
7 

compound R X and the solvent, but ve normally prefer a 
reaction temperature of from 0 to 50°C and a time of 
from several minutes to several tens of minutes. 

5 The protected chroman alcohol produced by this 

reaction can, if desired, be isolated and purified, but 
it may be, and preferably is, converted to the 
nitrophenoxyalkylchroman compound of formula (X) without 
intermediate isolation. 

10 Conversion to the compound of formula (X) is 

effected by reacting the protected compound (IX) with a 
4-halonitrobenzene in the presence of a base, such as 
sodium hydride, in a solvent, such as dimethyl 
sulphoxide or dimethylf ormamide. The amount of 

15 4-halonitrobenzene employed is preferably about 2 moles 
per mole of protected compound (IX). The reaction 
temperature is preferably from 30 to 100°C and the time 

is CAquiEed i-or. tha, reaction is usuaMy-f rom several 
minutes to several hours. 

20 Step (A3) 



The nitro compound of formula (X) thus obtained is 
reduced in this step to the corresponding amino compound 
of formula (XI). In the course of or before or after 
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this reduction, the protecting group H may be allowed 
to remain as it is, removed or converted to another 
group (particularly an acyl group, such as an acetyl or 
benzoyl group). 

When deprotection of the compound (X) is desired, 
this can easily be achieved by reacting the compound (X) 
with a dilute aqueous acid (such as hydrochloric acid, 
sulphuric acid or nitric acid) to hydrolyse the 
protecting group. The reaction is normally carried out 
in the presence of a solvent, for example: an alcohol, 
such as methanol, ethanol or propanol; an ether, such as 
tetrahydrofuran or dioxane; a ketone, such as acetone or 
methyl ethyl ketone; an organic acid, such as acetic 
acid or propionic acid; dimethyl sulphoxide; 
dimethylf ormamide; or water. Of these, water or an 
organic acid is preferred. The amount of acid used for 
hydrolysis is preferably from 0.01 to 5 moles, more 
preferably from 0.01 to 1 mole, per mole of the compound 
(X). We prefer to carry out the reaction in the 
presence of a large molar excess of water or of acetic 
acid as the solvent. The reaction temperature is 
preferably from ambient temperature to 100°C and the 
time required for the reaction is normally from several 
minutes to about 20 hours. 



If it is desired to convert the protecting group 
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7 

R t anoth e group, particularly an acyl group, this 
may be achieved by acylation of the deprotected compound 
obtained as described above. The acylating agent may be 
an acid halide, such as acetyl chloride or benzoyl 

5 chloride, or an acid anhydride, such as acetic 

anhydride. This reaction is preferably carried out in 
the presence of an organic amine (such as pyridine or 
triethylamine) or in the presence of an inorganic base 
(for example an alkali metal hydroxide, such as sodium 

10 hydroxide or potassium hydroxide, or an alkali metal 
carbonate or bicarbonate, such as sodium carbonate, 
potassium carbonate or sodium bicarbonate). The 
acylating reaction is preferably carried out in the 
presence of a solvent, for example: an aliphatic 

15 hydrocarbon, such as hexane, cyclohexane, heptane, 
ligroin or ethylcyclohexane; an aromatic hydrocarbon, 
such as benzene, toluene or xylene; an organic amine, 
such as pyridine or triethylamine; a ketone, such as 
acetone or methyl ethyl ketone; an amide, such as 

20 dimethylf ormamide; a sulphoxide, such as dimethyl 
sulphoxide; or water. The ratio of the amount of 
deprotected compound (X) to acylating agent is not 
particularly critical, however, a slight molar excess of 
acylating agent is usually preferred, for example from 1 

25 to 1.5 moles of acylating agent per mole of deprotected 
compound (X) . Where an organic amin is mployed as the 
acid-binding agent, it may be employ d in any amount 



0139421 

63 

from 1 mole to a large molar excess per mole of the 
compound of formula. (X). Where an inorganic base is 
employed as the acid-binding agent, it is preferably 
employed in an amount of from 1 to 10 moles per mole of 

5 the compound of formula r (X) . The reaction conditions, 
particularly the reaction temperature and time, may vary 
depending upon a number of factors, particularly the 
natures of the starting material and solvent employed, 
but the reaction is preferably effected at a temperature 

10 of from 0 to 100°C for a period of from several minutes 
to 20 hours. 

The nitro compound of formula (X) (which may 
optionally have been subjected to any of the processes 
described above) is then reduced to the amino compound 

15 of formula (XI). The reduction may be a catalytic 

reduction process employing hydrogen or reduction with a 
metal (such as zinc or iron) and an acid (which may be a 
mineral acid such as hydrochloric acid or sulphuric acid 
or an organic acid such as acetic acid). Preferably a 

20 catalytic reduction process is employed. The catalyst 
employed for this catalytic reduction is preferably 
palladium-on-carbon, Raney nickel or platinum oxide, of 
which palladium-on-carbon is particularly preferred. 
The hydrogen pressure is preferably from 1 to 100 

25 atmospheres (1.01 to 101 bars), more preferably from 1 
to 6 atmospheres (1.01 to 6.06 bars). The reaction is 
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preferably effected in the presence of a solvent, the 
nature of which is not critical, provided that it has no 
adverse effect upon the reaction. Suitable solvents 
include: alcohols, such as methanol or ethanol; aromatic 

5 hydrocarbons, such as benzene or toluene; ethers, such 
as tetrahydrof uran; organic acids, such as acetic acid; 
water; or mixtures of any two or more thereof. The 
reaction conditions, particularly the reaction 
temperature and time, may vary depending upon a number 

10 of factors, particularly the nature of the starting 
material, the method employed for reduction and the 
solvent, but the reaction is normally effected at a 
temperature from ambient to 50°C and the period required 
. for the reaction is generally from several minutes to 

15 about 20 hours. 

Step CA4) 

The 2-(4-aminophenoxyalkyl)chroraan derivative of 
formula (XL) , - .prepared. as_ described in step (A3) above, 
is diazotized and then subjected to a Me er we in 
20 arylation, to give the desired a-halocarboxylic acid 
compound of formula (Ila). The two reactions are 
preferably effected sequentially in the same reaction 
system and under essentially the same conditions. 



The diazotization reaction comprises reacting the 
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amino compound of formula (XI) with a nitrite (such as 
sodium nitrite) in the presence of an acid, such as 
hydrochloric acid or hydrobromic acid. 

The Meerwein arylation reaction comprises reacting 
5 the resulting diazonium compound with acrylic acid, an 
acrylic acid ester (such as methyl acrylate or ethyl 
acrylate) or another acrylic acid derivative (such as 
acrylonitrile or acrylamide) in the presence of a 
catalytic amount of a cuprous compound (which may be a 
10 salt, such as cuprous chloride, or another cuprous 
compound such as cuprous oxide). The acrylic acid 
esters are preferred and the preferred cuprous compound 
is cuprous oxide. 

The reactions are preferably effected in the 
!5 presence of a solvent, the nature of which is not 

critical, provided that it does not interfere with the 
reactions. Suitable solvents include: alcohols, such as., 
methanol or ethanol; ketones, such as acetone or methyl 
ethyl ketone; water; or a mixture of any two or more 
20 thereof. The molar ratio of the amino compound of 

formula (XI) to the acrylic acid or derivative thereof 
is preferably from 1:1 to 1:15. more preferably from 1:5 
to 1:10. The molar ratio of the amino compound (XI) to 
the cuprous compound is preferably from 1:0.01 to 1:1, 
25 more preferably from 1:0.03 to 1:0.3. The reaction 
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conditions, particularly the reaction temperature and 
time, may vary depending upon a number of factors, 
especially the natures of the starting materials and the 
solvent employed, but the reaction is normally carried 
5 out at a temperature from ambient temperature to 100°C, 
preferably from 30 to 60°C, and the period required for 
the reaction is normally from about 20 minutes to about 
20 hours, more preferably from 30 minutes to 2 hours. 

Method B 

10 a-Halocarboxylic acid derivatives of formula (II) 
in which W represents a >C»0 group, that is compounds 
of formula (lib), may be prepared as illustrated in the 
following reaction scheme: 
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In the above formulae, R 1 -R 5 , n, A and X are as 
defined above. The reaction sequence comprises the 
following steps: 

Step (Bl) 

5 The acetophenone derivative of formula (XIII) which 

is one of the starting materials for this step may be 
prepared, for example, as described in Chem. Berichte, 
95 . 1413. The other starting materials, the 
- £-nitrophenoxyallcyl alky^l ketones of formula (XIV), may 
10 be prepared, for example, as described in J. Med. Chem., 
21, 386 (1978) and J. Am. Chem. Soc, 99, 7653 (1977). 

In this step, the compounds (XIII) and (XIV) are 
reacted together in the presence of a secondary amine, 
as described, for example, in Japanese Patent 
15 Application Kokai No. 19670/77. 

eiau-v r The reaction ris preferably effected in the presence 
of a solvent, the nature of which is not critical, 
provided that it has no adverse effect upon the 
reaction. Suitable solvents include: aliphatic and 
20 aromatic hydrocarbons, such as petroleum ether, benzene, 
toluene, xylene, hexane and cyclohexane; halogenated 
aliphatic and aromatic hydrocarbons, such as carbon 
tetrachlorid , methylene chloride, chloroform. 
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chlorobenzene and dichlorobenzene; ethers, such as 
diethyl ether, tetrahydrof uran and dioxane; amides, such 
as dimethylf ormamide, dimethylacetamide and 
N-methylpyrrolidone; alcohols , such as methanol, ethanol 
5 and ethylene glycol monoraethyl ether; esters, such as 
ethyl acetate; nitriles, such as acetonitrile; and 
sulphoxides, such as dimethyl sulphoxide. 

The secondary amine employed in this reaction is 

9 10 

preferably a compound of formula R -NH-R , in which 

10 R 9 and R 10 may be the same or different and each 

9 10 

represents an alkyl group or R and R , together 
with the nitrogen atom to which they are attached, 
represent a nitrogen-containing heterocyclic ring 
system. Examples of such secondary amines include 
15 diethylamine, dimethylamine, N-methylpiperazine, 
pyrrolidine, piperidine or morpholine, of which 
pyrrolidine is particularly preferred. 

The molar -ratio of the -compound of formula (XIII) to 
the compound of formula (XIV) is not particularly 
20 critical, but, to avoid wa6te, roughly equimolar amounts 
of the two compounds are used. In general, the amount 
of secondary amine is preferably from 0.05 to 1.5 moles, 
more preferably from 0.1 to 1 mole, per mole of the 
compound of formula (XIII) or (XIV). 



25 The reaction conditions, particularly reaction 
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temperature and time, may vary depending upon a number 
of factors, especially the nature of the starting 
materials and of the solvent, but, in general, we prefer 
to carry out the reaction at a temperature of from -30°C 
5 to +150°C, more preferably from 10 to 120°C, for a 
period of from 30 minutes to 3 days. 

Step (B2) 

In this step, the nitro compound of formula (XV) 
prepared as in step (Bl) is reduced to the corresponding 
10 amino compound of formula (XVI). This reaction is 
precisely the same as step (A3) of Method A, employing 
the same reaction conditions and reagents. 

Step (B3) 

In this step, the amino compound of formula (XVI), 
!5 obtained as described in step (B2). is diazotized and 
then subjected to a Meerwein arylation. to give the 
desired a-halocarboxylic acid derivative of formula 
(lib). These reactions are precisely the same as those 
described in step (A4) of Method A and may be carried 
20 ou t employing the same reagents and reaction conditions. 

If desired, the corresponding a-halocarboxylic 
acid derivative of formula (II) in which W r presents a 
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6 1 

>CH-OH or >CH-OR group may be prepared following 
essentially the same procedures as described in steps 
(c) and (d) of the process of the present invention; it 
is, however, much preferred that, instead, the compound 
5 of formula (lib) should be employed as the starting 
material in the process of the invention and that steps 
(c) and optionally (d) should be carried out, if 
desired, as part of the process of the invention. 

The compounds of formulae (Ha) and (lib) prepared 
qo< as described above in Methods (A) and (B) can, if 
desired, be converted to various of their hydrolysis 
products or may be transesterif ied or converted to 
salts, for example such metal salts as the sodium, 
potassium, calcium or aluminium salts. Alternatively, 
15 they can be converted from metal salts or from compounds 
having free hydroxyphenyl groups or free carboxy groups 
to derivatives thereof, for example as follows: 

Compounds in which R 3 represents a hydrogen atom 
and A represents a carboxy group can be prepared by 

20 hydrolysis of the corresponding compound of formula (II) 
in which, for example, R 3 represents an acyl group and 
A represents an alkoxycarbonyl group. This reaction is 
preferably effected in the presence of a base, for 
example: an inorganic base, such as an alkali metal 

25 carbonate (e.g. sodium carbonate or potassium carbonate) 
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or an alkali metal hydroxide (e.g. sodium hydroxide or 
potassium hydroxide); or an organic base, such as an 
alkali metal alkoxide (e.g. sodium methoxide. sodium 
ethoxide or potassium t-butoxide). The reaction is 

5 preferably effected in the presence of a solvent, the 
nature of which is not critical, provided that it has no 
adverse effect upon the reaction. Suitable solvents 
include: lover alcohols, such as methanol or ethahol; 
ethers, such as tetrahydrof uran or dioxane; water; or 

10 mixtures of any two or more thereof. 

The molar ratio of the compound of formula (II) to 
the base is preferably from 1:1 to 1:5, more preferably 
from 1:2 to 1:3. Although the reaction conditions, 
particularly the reaction temperature and time, may vary 

15 depending upon a number of factors, particularly the 
natures of the starting material, base and solvent 
employed, the reaction is generally carried out at a 
temperature of from -10°C to +30°C, more preferably from 
0 to lb°C, arid the reaction time is 'generally from 

20 several minutes to several tens of hours. 

The compound of formula (II) in which R 3 
represents a hydrogen atom and A represents an 
alkoxycarbonyl group can b prepared by solvo lysis of 
th corresponding compound in which R 3 repr sents an 
25 acyl group and A repr sents an alkoxycarbonyl group. 
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This is carried out in the presence of a base, 
preferably an alkali metal alkoxide. such as sodium 
methoxide, sodium ethoxide or potassium t-but oxide. The 
reaction is preferably effected in the presence of a 

5 solvent, for example: an alcohol, such as methanol, 
ethanol, propanoic isopropanol or t-butanol; an ether, 
such as tetrahydrof uran or dioxane; or a mixture of any 
two or more thereof. If the alkoxycarbonyl group 
represented by A in the starting material is to be kept 

10 intact, it is preferred that the alkali metal alkoxide 
should be the alkoxide corresponding to this 
alkoxycarbonyl group and that the solvent should be an 
alcohol, which likewise corresponds to the 
alkoxycarbonyl group. However, the alkoxycarbonyl group 

15 in the starting material may, if desired, be converted 
into. any other alkoxycarbonyl group by suitable choice 
of the alkali metal alkoxide and the alcohol solvent. 

The molar ratio of the compound of formula (II), to 
the base is preferably from 1:1 to 1:3, more preferably 

20 from 1:1 to 1:2. The reaction conditions, especially 
the reaction temperature and reaction time, may vary, 
depending upon a number of factors, particularly the 
natures of the starting materials, bases and solvents 
employed, but the reaction is preferably carried out at 

25 a temperature of from -10°C to +30°C, more preferably 
from 0 to 10°C, for a period of from sev ral minutes to 
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several tens of hours. 

Compounds of formula (II) in which R 3 represents 
an acyl group and A represents a carboxy group may be 
prepared by hydrolysis of the corresponding compound of 

5 formula (II) in which H 3 represents an acyl group and 
A represents an alkoxycarbonyl group. In this case, the 
hydrolysis is effected in the presence of an inorganic 
base (for example an alkali metal carbonate, such as . 
sodium carbonate or potassium carbonate, or an alkali 

10 metal hydroxide, such as sodium hydroxide or potassium 
hydroxide) or in the presence of another base such as an 
alkali metal alkoxide (for example sodium methoxide, 
sodium ethoxide or potassium t-butoxide). This reaction 
is preferably effected in the presence of a solvent, for 

15 example: a lower alcohol, such as methanol or ethanol; 
an ether, such as tetrahydrof uran or dioxane; water; or 
a mixture of any two or more thereof. The molar ratio 
of the compound of formula (II) to the base is 
preferably from 1:1 to 1:5, more preferably from 1:1 to 

20 1:2. The reaction conditions, particularly the reaction 
temperature and time, may vary depending upon a number 
of factors, especially the natures of the starting 
materials, bases and solvents employed, but the reaction 
is normally effected at a temperature of from -10°C to 

25 +30°C, more pref rably from 0 to 10°C for a period of 
from several minutes to several tens of hours. 
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In the a-halocarboxylic acid compounds of formula 
(II), the carbon atom at the 2- position of the chroman 
ring and that carbon atom to which the group A and the 
atom X are both attached are both asymmetric and 
5 accordingly give rise to stereoisomers, all of which are 
represented herein by a single formula. However, of 
course, the isomers may, if desired, be separated by 
conventional means and the present invention envisages 
the use of both individual isomers and mixtures thereof. 

10 The a-halocarboxylic acid compounds of formula 

(II) have also been observed to lower the level of blood 
lipid peroxides and, in addition, have the effect of 
lowering blood triglycerides and blood cholesterol. 
They can therefore be expected to be useful as 

15 antihyperlipaemic agents. 

Of the compounds of formula (II) which exhibit the 
therapeutic effects mentioned above and which also form 
part of the present invention, preferred compounds are 
those listed below: 

20 1. 2-chloro-3- [4- (6-hydroxy-2 , 5 ,7, 8-tetramethylchroman- 
2-ylmethoxy) phenyl] propionic acid 

2. 3-[4-(6-acetoxy-2, 5 ,7 , 8-tetramethylchroman-2-yl- 
methoxy) phenyl ]-2-chloropr op ionic acid 
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3. Ethyl 2-chloro-3-[4-(6-hydroxy-2, 5,7, 8-tetramethyl- 
chroman-2-ylmethoxy) phenyl ] propionate 

4 . Ethyl 3- [ 4- ( 6-acetoxy-2 ,5,7, 8-tetramethylchroraan- 
2-ylmethoxy ) phenyl ] -2-chlor opropionate 

5 5 . Ethyl 3-[4-(6-benzoyloxy-2, 5,7, 8-tetramethylchroman- 
2-ylmethoxy) phenyl ]-2-chloropropionate 

6. 3-(4-(7-t-butyl-6-hydroxy-2-methylchroman-2-yl- 
methoxy)phenyl]-2-chloropropionic acid 

7. Ethyl 3-[4- (7-t-butyl-6-hydroxy-2-methylchroman- 
10 2-ylmethoxy) phenyl ]-2-chloropropionate 

8 . Ethyl 3-[4- (6-acetoxy-7-t-butyl-2-methylchroman- 
2-ylmethoxy)phenyl]-2-chloropropionate 

9 . 2-chloro-3- [4- ( 6-hydroxy-2-methylchroman-2-yl- 
methoxy) phenyl] propionic acid 

15 10, Ethyl 3-[4-(6-acetoxy-2-methylchroman-2-ylraethoxy)- 
phenyl]-2-chloropropionate 

11. 2-chloro-3-[4- (6-hydroxy-7, 8-dimethoxy-2 , 5- 
diroethylchroman-2-ylmethoxy) phenyl] propionic acid 
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12. 3-{4-[2-(6-acetoxy-7 # 8-dimethoxy-5-methyl- 
chroman-2-yl)ethoxy] phenyl }-2-chloropropionic acid 

13. Ethyl 2-bromo-3-[4-(2-ethyl-6-hydroxy-7,8- 
diraethoxy-5-methylchroman-2-ylmethoxy) phenyl] propionate 

5 14. 2-chloro-3-[4-(6-hydroxy-2,7-dimethylchroman-2- 
ylraethoxy) phenyl] propionic acid 

15. Ethyl 2-chloro-3-[4-(6-hydroxy-2.7-dimethyl- 
chroman^2-ylmethoxy) phenyl] propionate 

16 . Ethyl 3-[4-(6-acetoxy-2,7-dimethylchroman-2-yl- 
10 methoxy) phenyl ] -2-chlor opropionate 

17. Ammonium 2-chloro-3-{4-[2-(2-ethyl-6-hydroxy- 

5 , 7-diisopropylchroman-2-yl )ethoxy] phenyl } propionate 

18 . 3-{4-[6-(3, 5-di-t-butyl-4-hydroxybenzoyloxy)- 
5,7-diisopropyl-2-methylchroman-2-ylmethoxy]phenyl} -2- 

15 chloropropionic acid 

19. Sodium 2-chloro-3-{4-[3-(8-ethyl-5,7-diisopentyl- 
6-£-methylbenzoyloxy-2-propylchroman-2-yl)propoxy]- 
phenyl) propionate 



20. Potassium 2-chloro-3-{4-[2-(5.7-dibutyl-6-cyclo- 
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hexanecarbonyloxy-2-isopropyl-8-propylchroman-2-yl)- 
ethoxy]phenyl} propionate 

21. Aluminum tris{3-[4-(2-butyl-6-2'-furoyloxy-7- 
isopentyl-5, 8-dimethylchroroan-2-ylmethoxy) phenyl] -2- 

5 chloropropionate} 

22. 2-chloro-3-{4-[2-(2-isopentyl-5.7-dimethyl- 
6-phenylacetoxychroman-2-yl)ethoxy] phenyl Jpropionamide 

23. Ethyl 3-[4-(6-acetoxy-2-ethyl-5,7.8-triroethyl- 
chroman-2-ylmethoxy)phenyl J -2-chlor ©propionate 

10 24. Ethyl 3-[4-(6-acetoxy-2-isobutyl-5,7,8-trimethyl- 
chroman-2-ylmethoxy) phenyl ]-2-chloropropionate 

25. 2-chloro-3-[4-(6-hydroxy-2. 5.7. 8-tetraraethyl-4-oxo- 
chroraan-2-ylmethoxy) phenyl] propionic acid 

26. 3-[4-(6-acetoxy-2, 5 . 7, 8-tetramethyl-4-oxochroman- 
15 2-ylmethoxy)phenyl]-2-chloropropionic acid 

27. Ethyl 2-chloro-3-[4-(6-hydroxy-2.5, 7,8-tetra- 
methyl-4-oxochroman-2-ylmethoxy) phenyl] propionate 

28. Ethyl 3-[4-(6-ac toxy-2.5,7.8-tetramethyl-4- 
oxochroraan-2-ylmethoxy)phenyl]-2-chloropropionate 
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29. Ethyl 3-[4-(6-benzoyloxy-2.5.7,8-tetraaetfcyl-4- 
oxochroman-2-ylmethoxy)phenyl]-2~chloropropioaate 

30. 3-[4-(7-t-butyl-6-hydroxy-2-*ethyl-4- 
oxochroman-2-ylmethoxy)phenyl]-2-chloropropionic acid 

31. Ethyl 3-[4-(7-t-butyl-6-hydroxy-2-methyl-4- 
oxochroroan-2-ylmethoxy)phenyl]-2-chloropropionate 

32. Ethyl 3-[4-(6-acetoxy-7-t-butyl-2-methyl- 
4-oxochroman-2-ylmethoxy)phenyl]-2-chloropropienat€ 

33- 2-chloro-3-[4-(6-hydroxy-2-»ethyl-4-oxocliro«a»-2- 
yl»ethoxy)phenyl]propionic acid 

34 . Ethyl 3- [ 4- ( 6-acetoxy-2-methyl-4-oxochro*aH-2-yl- 
oethoxy) phenyl ]-2~chloropropionate 

35. 2-chloro-3-[4-(6-hydroxy-7,8-dimethoxy-2.5- 
di*ethyl-4-oxochroman-2-ylmethoxy)phenyl]propionic acid 

36. 3-{4-[2-(6-acetoxy-7 i 8-dimethoxy-5-methyl-4- 
oxochr oroan-2-y 1 ) ethoxy ] phenyl } -2-chloropropionic acid 



37. Ethyl 2-bromo-3-[4-(2-ethyl-6-hydroxy-7.8-di- 
■ethoxy-5-methyl-4-oxochroman-2-ylmeth xy) phenyl J- 
propionate 
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38. 2-chloro-3-[4-(6-hydroxy-2.7-dimethyl-4-oxo- 
chroman-2-ylmethoxy)phenyl]propionic acid 

39. Ethyl 2-chloro-3-[4-(6-hydroxy-2 i 7-dimethyl-4-oxo- 
chroman-2-ylmethoxy) phenyl] propionate 

5 40. Ethyl 3-[4-{6-acetoxy-2,7-diroethyl-4-oxochroman-2- 
ylmethoxy) phenyl ]-2-chloropropionate 

41. Ammonium 2-chloro-3-{4-[2-(2-ethyl-6-hydroxy-5,7- 
diisopropyl-4-oxochroman-2-yl)ethoxy] phenyl} propionate 

42. 2-chloro-3-{4-[6-(3,5-di-t-butyl-4-hydroxy- 

10 benzoyloxy)-5.7-diisopropyl-2-methyl-4-oxochroman-2-yl- 
methoxy] phenyl} propionic acid 

43. Sodium 2-chloro-3-{4-[3-(8-ethyl-5,7-di- 
isopentyl-6-p-methylbenzoyloxy-4-oxo-2-prqpylchroraan-2- 
yl Jpropoxy] phenyl} propionate 

15 44. Potassium 2-chloro-3-{4-[2-(5,7-dibutyl-6-cyclo- 

hexanecarbonyloxy-2-isopropyl-4-oxo-8-propylchroman-2-yl) 
ethoxy] phenyl} propionate 

45. Aluminium tr is{ 3- [ 4- ( 2-butyl-6-2 1 -f uroyloxy-7- 
isopentyl-5.8-dimethyl-4-oxochroman-2-ylroethoxy)phenyl]-2 

20 chloropropionate} 
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46. 2-chloro-3-{4-[2-(2-isopentyl-5,7-dimethyl-4- 
oxo-6-phenylacetoxychroman-2-yl ) ethoxy ] phenyl} propion- 
amide 

47. 2-chloro-3-[4-(6-hydroxy-2-isobutyl-5,7,8- 

5 trimethyl-4-oxochroman-2-ylmethoxy)phenyl] propionic acid 

The compounds of the invention have been shown to 
have a very strong ability to lover the level of lipid 
peroxides , as demonstrated by the test against rat liver 
microsomal lipid peroxidation described in Biochem. 

10 Biophys. Res. Commun. , 95,, 734 (1980). In addition, in 
experiments using alloxan-induced hyper lipaemic mice, 
the compounds have demonstrated the ability to lover 
blood lipid peroxide, triglyceride and cholesterol 
levels. Moreover, the compounds of the invention are 

15 less toxic than many Known compounds to experimental 
animals such as rats, as assessed by tests in which the 
appetite, body weight and hepatic enlargement are 
checked. 

Accordingly, it is considered that the compounds of 
20 the present invention vill be useful for the therapeutic 
treatment of human hyper lipaeraia , diabetes and 
complications thereof, especially diabetes mellitus. 
The compounds of the invention may be administered 
orally, for example in the form of tablets, capsules. 
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powder b r granules, or parenterally, for exampl by 
injection or in the form of a suppository. The 
recommended dosage will, of course, vary depending upon 
the age and body weight of the patient as well as the 

5 nature and severity of the disease. However, for an 
adult human patient, a daily dose of from 50 mg to 5 g 
{which may be administered in a single dose or in 
divided doses) is recommended in the treatment of 
hyperlipaemia, diabetes mellitus and complications 

1° thereof. 

The following Examples illustrate the preparation of 
various of the compounds of the present invention, 
whilst the subsequent Test Examples illustrate the 
valuable biological properties of these compounds. 
15 preparation of various of the starting materials 
employed in the Examples is illustrated in the 
subsequent Preparations. 

In the nuclear magnetic resonance spectra reported 
in the Examples and Preparations, the abbreviation "D" 
20 means that the signal disappeared upon the addition of 
heavy water (D O), and the abbreviation "nd" means 
that precise identification of the signal was not 
possible because of overlap by other signals or the 
absorption of the solvent. 
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EXAMPLE 1 

( a ) 5- f 4- ( 6 -Hydroxy- 2 .5.7. 8-tetramethv Ichr oman-2- 
ylmethoxy) benzyl l-2-iminothiazolidin-4-one 

A mixture of 9.6 g of ethyl 3-[4-(6-acetoxy-2, 5.7. 8- 

5 tetramethylchroman-2-ylmethox7)phenyl]-2-chloropropionate, 
1.8 g of thiourea and 11 ml of sulpholane was reacted 
for 80 minutes under a nitrogen stream at 115-120°C. 
Subsequently, a mixture of 90 ml of acetic acid. 30 ml 
of concentrated hydrochloric acid and 15 ml of water was 

10 added to this, and the resulting mixture was further 
heated for 12 hours at 85-90°C. 27 g of sodium 
bicarbonate were added to this reaction mixture, and, 
once evolution of carbon dioxide had ceased, the solvent 
was distilled off. A 10:1 by volume mixture of benzene 

15 and ethyl acetate was added to the residue, and the 

crude product was washed with a mixture of equal volumes 
of a saturated aqueous solution of sodium bicarbonate 
and water. The white powder produced was removed by 
filtration and washed again with water. It was then 

20 recrystallized from acetone to give 2.2 g of 

5-[4-(6»hydroxy-2.5 # 7,8-tetraaethylchroman-2-ylmethoxy). 
benzyl]-2-iminothiazolidin-4-one, melting at 205-207°C 
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Nuclear Magnetic Resonance Spectrum (heptad uterated 
diraethylf ormamide + D 2 0) 6 ppra: 

1.37 (3H. singlet); 

about 2 (2H. multiplet): 
5 2.02 (3H. singlet): 

2.14 (6H. singlet); 

2.3-3.1 (solvent absorption); 

3.42 (1H. doublet of doublets, J=15 & 4.5Hz); 

4.60 (1H. doublet of doublets. J=9 & 4.5Hz): 
10 6.93 (2H. doublet. J=9Hz); 

7.23 (2H, doublet. J=9Hz). 

fbl 5-r4-(6-Hvdroxv-2. 5.7.8 - tetramethvlchroman-2- 
vlmethoxv^benzvlUhiazolid ine-2.4-dione 

The organic solution produced by removing the white 
15 powder in step (a) above was washed with water and dried 
over, anhydrous sodium sulphate. The solvent was then 
distilled off. The resulting crude product was purified 
by column chromatography through silica gel eluted with 
a mixture of benzene and ethyl acetate first in a volume 
20 ratio of 10:1 and then in a volume ratio of 10:1.4. 3.4 
g of the desired 5-[4-(6-hydroxy-2,5.7.8-tetra- 
methylchroman-2-ylmethoxy)benzyl]thiazolidine-2.4-dione. 
melting at 184-186°C. were obtained from the fractions 
elut d with the latter mixture. 
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Nuclear Magn tic Resonance Spectrum (hexadeuterated 
acetone) 6 ppm: 

1.39 (3H. singlet); 
about 2 (2H. multiplet); 
5 2.02 (3H. singlet): 
2.09 (3H, singlet); 
2.13 (3H. singlet); 
2.63 (2H, bcoad triplet. J=6Hz); 
3.07 (1H. doublet of doublets. J=15 & 9Hz); 
1° 3.41 (1H. doublet of doublets. J»15 & 4.5Hz); 

3.97 (2H. AB Type. J=9Hz); . __. 

4.70 (1H, doublet of doublets. J=9 & 4.5Hz); 
6.90 (2H. doublet. J=9Hz); 
7.21 (2H. doublet. J=9HZ). 

15 EXAMPLE 2 

5- r4-(6-Hvdroxv-2.5.7.a-tetrame thvlchroman-2- 
ylmethoxv) benzyl 1 thiazolidine-2 , 4-dione 

3.1 g of 5-[4-(6-hydroxy-2.5.7,B-tetramethyl- 
chroman-2-ylmethoxy) benzyl ]-2-iminothiazolidin-4-one 
20 [prepared as described in Example 1(a)] were added to a 
mixture of 45 ml of acetic acid. 15 ml of concentrated 
hydrochloric acid and B ml of water, and the mixture was 
reacted for 12 hours at B5-90»C. It was then processed 
and purifi d in a similar manner to Example 1(a). giving 
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2.5 g of 5-[4-(6-hydroxy-2.5 # 7, 8-tetramethylchroman-2- 
ylmethoxy)benzyl]thiazolidine-2, 4-dione. whose melting 
point and nuclear magnetic resonance spectrum were 
consistent with those of the product of Example 1(b)- 

5 EXAMPLE 3 

(a) Benzene mono adduct of 5-r4-(6- acetoxv-2.5,7,8- 
netramethvlchroman-2-ylmethoxy)benzvlUhiazolid ine-2,4- 

dione 

0.725 g of 5-[4-(6-hydroxy-2.5.7.8-tetramethyl- 
10 chroman-2-ylmethoxy)benzyl]thiazolidine-2. 4-dione was 
dissolved in 4 ml of benzene; 400 mg of dry pyridine 
were added; 0.2 g of acetic anhydride was added dropwise 
under a nitrogen stream at 5-10°C; and the mixture was 
reacted for 2 days at room temperature. The resulting 
15 white crystals were separated by filtration, washed with 
benzene and vacuum-dried for 30 minutes at 90°C, giving 
0.74 g of the benzene mono adduct of 5-[4-(6-acetoxy- 
2,5,7, 8-tetramethylchroman-2-ylmethoxy)benzyl]- 
thiazolidine-2, 4-dione. This substance was liquefied at 
20 98-100°C, solidified and again liquefied at 176-178°C. 

Muclear Magnetic Resonance Spectrum (CDC1 3 > 6 ppm: 
1.42 (3H. singlet); 
1.98 (3H. singlet); 
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about 2 (2H, multiplet); 

2.03 (3H. singlet); 

2.09 (3H. singlet); 

2.31 (3H. singlet); 
5 2.63 (2H. broad triplet, J=»6Hz): 

3.03 (1H. doublet of doublets, J-15 & . 9|Ez);' 

3.42 (1H, doublet of doublets, J=15 & 4V5Hz); 

3.84 and 3.98 (2H, AB Type, J=9Hz); 

4.45 (1H, doublet of doublets, J=9 & 4.5Hz); 
10 6.87 (2H. doublet, J=9Hz); 

7.15 (2H, doublet, J=9Hz); 

7.38 (6H. singlet): 

8-8.5 (1H, broad singlet). 

Elemental Analysis: 

15 calculated for C 26 H 29 N0 6 S * C 6 H 6 : 

C, 68.45%, H, 6.28%. N, 2.60%, S, 5.70%. 
Found: C, 68.54%, H, 6.13%, N, 2.51%, S, 5.87%. 

( b ) 5- T 4- ( 6-Acetoxv-2 ,5.7. 6-tetr ame thvlobr 6maa-2- 
vlmethoxy) benzyl 1 thiazolidine-2 . 4-dione 

20 m order that the desired free 5- [4- ( 6-aeetoxy- 

2,5.7 , 8-tetramethylchroman-2-ylmethoxy ) betvzyl ]- 
thiazolidine-2,4-dione could be obtained, 730 nrg of the 
benzene mono adduct obtained as described in step (a) 
above were dissolved in 5 ml of acetone; the solvent was 

25 distilled off: the residue was solidified by adding 
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water; and th white amorphous powder pr duced was 
vacuum-dried in a dessicator in the presence of 
phosphorus pentoxide, to give 0.61 g of the title 
compound, softening at about 90°C. 

5 Elemental Analysis: 

Calculated for C 26 H 29 N °6 S: 

C, 64. 60%, H, 6.06%, N, 2.90%, S, 6.62%. 

Found: C 64.34%, H, 6.15%, N. 2.84%, S, 6.55%. 

- : .Nuclear Magnetic Resonance Spectrum (hexadeuterated 
10 acetone) S ppm: 

1.41 (3H, singlet); 

1.97 (3H, singlet); 

1.98 (3H, singlet); 
about 2 (2H. nd); 

15 2.04 (3H. singlet); 

2.27 (3H, singlet): 
2.67 (2H. broad triplet, J=6Hz); 
r 3.. 07 (1H, doublet of doublets, J = 15 & 9Hz); 

3.42 (1H, doublet of doublets, J=15 & 4.5Hz); 
20 4.00 (2H, AB Type. J=9Hz); 

4.71 (1H, doublet of doublets, J=9 & 4.5Hz); 
6.91 (2H, doublet. J=9Hz); 
7.21 (2H, doublet. J=9Hz). 
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5-f 4-( 6-AcetoxY-5.7.8-trimethylchroman-2-ylmethoxy)- 
benzYl1-2-iminothiazolidin-4-one 

The procedure described in Example 1(a) vac 
5 repeated, except that 490 mg of ethyl 3-[4-(6-acetoxy- 
5,7, 8-trimethylchroman-2-ylmethoxy)phenyl]-2- 
chloropropionate, 100 nig of thiourea and 2 ml of 
sulpholane were heated at 110-120°C for 5 hours. The 
product was then treated as described in Example 1(a), 
10 except that the crude product (in the form of crystals) 
was washed with ethyl acetate, to give the title 
compound, softening at 228-236°C. 

Mass spectrum (m/e): 468 (M + ). 

Nuclear Magnetic Resonance Spectrum (hexadeuterated 
15 dimethyl sulphoxide + CDC1 3 ) 6 ppm: 

1.92 (3H. singlet) ; 

1.93 (3H. singlet); 
2,02 (3H, singlet); 
1.63-2.17 (2H, nd); 

20 2.30 (3H, singlet); 

2.57-3.97 (4H, nd) ; 
4.0-4.37 (3H, nd); 

4.53 (1H, doublet of doublets, J*9 & 4Hz); 
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6.93 (2H, doublet. J«9Hz); 
7.19 (2H, doublet. J»9Hz); 
8.5-9.0 (2H. broad singlet. D) . 

EXAMPLE 5 

5 fal s_r4.(6-Acetoxv-2.7-dimethylch roman-2-vlmethoxv)- 
benzvll thiazolidi ne-2 . 4-dione 

The reactions described in Example 1(a) were 
repeated, except that 1.5 g of ethyl 3-[4-(6- 
acetoxy-2.7-diraethylchroman-2-ylmethoxy) phenyl ]-2- 

10 chloropropionate. 300 mg of thiourea and 2 ml of 
sulpholane were heated at 120°C for 2 hours. The 
reaction mixture was then purified by adding diethyl 
ether to the reaction mixture, and distilling off the 
solvent to leave a residue. This residue was purified 

15 by column chromatography through silica gel eluted first 
with a 9:1 by volume mixture of benzene and ethyl 
acetate, to give the title compound. 

Mass spectrum (m/e): 455 (M + ). 

Rf value: 0.41 (thin layer chromatography, silica gel. 
20 developing solvent: 4:1 by volume mixture of benzene and 
ethyl acetate). 
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Nuclear Magnetic Resonance Spectrum (CDClj) & ppm: 
1.42 (3H, singlet); 
1.65-2.4 (2H, multiplet); 
2.10 (3H, singlet); 
5 2.28 (3H. singlet); 

2.73 (2H, broad triplet, J=6Hz); 
3.0-3.6 (2H. multiplet); 
3.93 (2H. AB Type, J=9Hz); 

4.50 (1H, doublet of doublets. J-9 & 4.5Hz); 
10 6.70 (1H, singlet); 

6.73 (1H. singlet); 
6.85 (2H, doublet. J=9Hz); 
7.15 (2H f doublet. J»9Hz); 
8.7-9.0 (1H. broad singlet, D) . 

15 Cb) 5-r4-(6-Acetoxy-2.7-dimethylchroman-2-ylmethoxy)- 
benzyl] -2- iminothiazolidin-4-one 

The silica gel chromatography column described in 
Example 5(a) was then eluted with a 1:4 by volume 
mixture of benzene and tetrahydrof uran, to give the 
20 title compound as a solid softening at 170-175°C. 



Rf value: 0.57 (thin layer chromatography, silica gel. 
developing solvent: 1:4 by volume mixture of benzene and 
tetrahydrof uran) . 
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Mass spectrum (m/e): 454 (M + ). 

Nuclear Magnetic Resonance Spectrum (heptadeuterated 
dimethylf ormamide) 5 ppm: 

1.39 (3H, singlet); 
5 1.7-2.2 (2H, multiplet); 

2.03 (3H, singlet); 

2.27 (3H, singlet); 

2.6-3.0 (3H, nd); 

3.0-4.0 (1H, broad singlet, D); 
10 3.42 (1H. doublet of doublets, J=15 & 4.5Hz); 

4.02 (2H, singlet); 

4.53 (1H, doublet of doublets, J=»9 & 4.5Hz); 
6.65 (1H, singlet); 
6.79 (1H, singlet); 
!5 6.95 (2H, doublet, J=9Hz); 
7.21 (2H, doublet, J=9Hz); 
8.4-9*0 (1H # broad singlet, D) . 

EXAMPLE 6 

5-(4-r2-( 6-Acetoxv-7-t-butvl-2-methvlchrom an-2-yl)- 
20 ethoxv1 benzyl) -2- iminothiazolidin-4-one 

The procedur described in Example 1(a) was 
repeated, except that 266 rag of ethyl 3-{4-[2-(6- 
acetoxy-7-t-butyl-2-raethylchroman-2-yl) thoxy] phenyl} -2- 
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chloropropionate, 50 mg of thiourea and 4 ml of 
sulpholane were heated at 110-120°C for 4.5 hours. The 
product was treated as described in Example 1(a) except 
that the crude product was purified by column 
5 chromatography through silica gel eluted with a i:l by 
volume mixture of benzene and ethyl acetate, to give the 
title compound, melting at 175-178°C. 

Mass spectrum (m/e): 510 (M + ). 

Nuclear Magnetic. Resonance Spectrum (hexadeuterated 



10 


dimethyl 


sulphoxide) & ppm: 






1.24 


(9H. 


singlet) ; 






1.31 


(3H. 


singlet) ; 






1.82 


(2H. 


bcoad triplet, J=7Hz); 






2.03 


(2H. 


broad triplet, J=7Hz); 




15 


2.25 


(3H. 


singlet) ; 






2.6B 


(2H. 


triplet. J=7Hz); 






2.87 


(1H. 


doublet of doublets. J=14 


& 9Hz); 




.3.30 


X1H. 


doublet of doublets. J=14 


& 4Hz): 




4.13 


(2H. 


triplet. J=7Hz); 




20 


4. 51 


(1H. 


doublet of doublets, J =9 


& 4Hz); 




6.68 


(1H, 


singlet) ; 






6.75 


(1H. 


singlet) ; 






6.87 


(2H. 


doublet, J=9Hz); 






7.15 


(2H. 


doublet. J=9Hz); 




25 


8.67 


(1H. 


broad singlet. D): 
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8.88 (1H, broad singlet, D) . 

EXAMPLE 7 

5. ( 4-r 2- ( 6-AcetQ3CY-7 . 8-dimethoxy-2 , 5-dimethvlchrom an-2- 
vDethoxvl benzyl} -2- iminothiazolidin-4-one 

5 The procedure described in Example 1(a) was 

repeated, except that 558 rog of ethyl 3-{4-[2-(6- 
acetoxy-7 , 8-dimethoxy-2 , 5-dimethylchroman-2-yl ) ethoxy] - 
phenyl}-2-chloropropionate, 100 mg of thiourea and 12 
ml of sulpholane were heated at 110-115°C for 3.5 

10 hours. The product was subsequently treated as 
described in Example 1(a). except that the crude 
product, in the form of an oil, was purified by column 
chromatography through silica gel, eluted with a 20:1 by 
volume mixture of ethyl acetate and methanol, to give 

15 the title compound, softening at 103-110°C. 

Mass spectrum (m/e): 528 (M + ). 

Nuclear Magnetic Resonance Spectrum (hexadeuterated 
acetone) & ppm: 

1.39 (3H, singlet); 
20 1.94 (3H, singlet); 

1.8-2.15 (4H, nd); 

2.23 (3H, singlet); 
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2.63 (2H, broad triplet, J»6Hz); 

2.83 (1H, doublet of doublets. J = 15 & 9Hz); 

3.42 (1H. doublet of doublets. J = 15 & 5Hz); 

3.77 (3H. singlet); 

3.78 (3H, singlet); 

4.21 (2H. broad triplet. J~6Hz); 

4.45 (1H. doublet of doublets. J = 9 & 5Hz); 

6.87 (2H. doublet, J=9Hz); 

7.19 (2H. doublet. J=9Hz); 

7.7-8.2 (1H. broad singlet. D) . 

EXAMPLE 8 

5-(4-r2-(6-Hvdroxy-2, 5.7. 8-tetramethylchroman-2-yl )- 
ethoxY^benzyl} thiazolidine-2. 4-dione 

1.6 g of ethyl 3-{4-[2-(6-acetoxy-2,5,7,8-tetra- 
methylchroman-2-yl)ethoxy] phenyl }-2-chloropropionate, 
300 mg of thiourea and 2 ml of sulpholane were heated at 
110-115°C for 3 hours under a nitrogen stream. A 
mixture of 4 ml of water, 2 ml of ethylene glycol 
monomethyl ether and 1 ml of concentrated hydrochloric 
acid was then added and the whole mixture was heated at 
95-97°C for 4.5 hours. The mixture was then treated as 
described in Example 1(a). except that the crude 
product, in the form of an oil, was purified by column 
chromatography through silica gel, eluted with a 10:1 by 
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volume mixture of benzene and ethyl acetat . to give the 
title compound, melting at 152-154°C. 

Mas 6 spectrum (m/e): 455 (M + ). 

Nuclear Magnetic Resonance Spectrum (hexadeuterated 
5 acetone) 6 ppm: 



1.34 (3H. singlet); 
1.87 (2H. broad triplet. J=7Hz); 
2.03 (3H. singlet); 
2.07 (3H. singlet): 
10 2.14 (3H. singlet); 
2.0 (2H. nd); 

2.64 (2H. broad triplet, J=7Hz); 
3.07 (1H. doublet of doublets. J=1S & 9Hz); 
3.41 (1H. doublet of doublets. J»15 & 4.5Hz); 
15 4.0-4.4 (3H. multiplet); 

4.70 (1H. doublet of doublets, J=9 & 4.5Hz); 
6.95 (2H. doublet. J=9Hz): 
7.20 (2H. doublet. J=9Hz). 
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EXAMPLE 9 
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(a) 5-f 4-r2-(6-HydroxY-2,5.7 . 8-tetramethylchroman-2- 
yl)ethoxy1ben2yl)thiazolidine-2.4-dione 

The procedure described in Example 1(a) was 

5 repeated, except that 13.5 g of ethyl 2~chloro-3-{4- 
[2-(6-hydroxy-2. 5.7,8-tetramethylchroman-2-yl)ethoxy]- 
phenyl} propionate. 4.4 g of thiourea and 20 ml of 
sulpholane were reacted for 14 hours at 110°C. The 
crude product was dissolved in ethyl acetate and the 

10 solution was washed with water and dried over anhydrous 
sodium sulphate. The solvent was then distilled off 
under reduced pressure and the resulting residue was 
purified by column chromatography through silica gel. 
This was first eluted with a 4:1 by volume mixture of 

15 benzene and ethyl acetate, and from these fractions were 
obtained the desired 5-{4-[2-(6-hydroxy-2. 5.7,8- 
tetramethylchroroan-2-yl)ethoxy]benzyl}thiazolidine-2.4- 
dione. whose melting point and nuclear magnetic 
resonance spectra agreed with those of the product of 

20 Example 8 . 

(b) 5-f 4-r2-(6-Hydroxv-2. 5,7. 8-tetramethylchr oman-2- 
yl )ethoxv1 benzyl) -2- iminothiazolidin-4-one 



The column described in Example 9{a) above was then 
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eluted with a 1:1 by volume mixture of b nzene and 
tetrahydrofuran. and from the resulting fractions were 
obtained the desired 5-{4-[2-(6-hydroxy-2. 5.7.8- 
tetramethylchroman-2-yl)ethoxy]benzyl}-2-imino- 

5 thiazolidin-4-one. melting at 175-180°C. 
Mass spectrum (m/e): 454 (M + ). 

Nuclear Magnetic Resonance Spectrum (hexadeuterated 
dimethyl sulphoxide) 6 ppm: 

1.28 (3H. singlet); 
10 1.6-2.2 (13H. nd); 

2.2-3.2 (2H. nd); 

2.80 (1H. doublet of doublets. J=15 & 9Hz); 

3.1-3.5 (1H. nd); 

3.9-4.3 (2H, multiplet); 
15 5.5 (1H. doublet of doublets. J=9 & 4.5 Hz); 

6.82 (2H, doublet. J«9Hz); 

7.15 <2H. doublet. J=9Hz); 

7.37 (1H. singlet. D); 

8.67 (1H. broad singlet, D) ; 
20 8i8 9 (in, broad singlet. D) . 
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EXAMPLE 10 

5-[4-( 6-HydroxY-5 . 7 , 8-tr imethylchroman-2-ylmethoxy ) - 
benzyl 1 thiazol idine-2 , 4-dione 

290 mg of 5-[4-(6-acetoxy-5,7, 8-triraethylchroman- 
5 2-ylmethoxy) benzyl ]-2-iminothiazolidin-4-one (prepared 
as described in Example 4) were added to a mixture of 3 
ml of concentrated hydrochloric acid, 1.5 ml of water 
and 5 ml of ethylene glycol monomethyl ether, and the 
mixture was heated under reflux for 3.5 hours. The 
10 reaction mixture was then processed and purified as 

described in Example 1(a), and the crude prodact, in the 
form of an oil r was subjected to column chromatography 
through silica gel. The title compound, melting at 
158-159°C. was obtained from the fractions elated with a 
15 4:1 by volume mixture of benzene and ethyl acetate. 

Mass spectrum (m/e): 427 (M + ). 

Nuclear Magnetic Resonance Spectrum (hexadenterated 
dimethyl sulphoxide) 6 ppm: 
1.99 (3H, singlet); 
20 2.04 (3H, singlet); 
2.06 (3H, singlet); 
1.5-2.25 (2H, nd); 
2.25-2.87 (2H, nd); 
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2.87-3.5 (2H, nd); 
3.97-4.34 (3H. nd); 

4.87 (1H. doublet of doublets, J=9 6. 4Hz); 
6.98 (2H. doublet. J=9Hz); 
5 7.20 (2H. doublet. J=9Hz); 

7.44 (1H. broad singlet. D) ; 
11.3-12.3 (1H. broad singlet. D). 



EXAMPLE 11 



K - r A-(fi-Hvdroxv-2,7-dimethv it;hroman-2-ylmethoxy)benzyl]- 
10 thiazolid^ • 4-dione 

170 mg of 5-[4-(6-acetoxy-2.7-dimethylchroman-2- 
ylmethoxy)benzyl]-2-iminothiazolidin~4-one (prepared as 
described in Example 5) were added to a mixture of 0.2 
ml of 2N hydrochloric acid and 2 ml of ethylene glycol 
15 monomethyl ether, and the mixture was reacted at 95-97-C 
for 6 hours. It was then processed and purified as 
described in Example 1(a). except that the crude 
product, in the form of an oil. was subjected to column 
chromatography through silica gel. eluted with a 9:1 by 
20 volume mixture of benzene and ethyl acetate, to give the 
title compound. 

Rf value: 0.36 (thin layer chromatography, silica gel. 
d veloping solvent: 4:1 by volume mixture of benzene and 



thyl ac tate). 
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Mass spectrum (m/e): 413 (M + ). 

Nuclear Magnetic Resonance Spectrum (CDC1 3 ) 8 ppm: 
1.42 (3H. singlet); 

1.78 (1H. doublet of doublets, J=15 & 7Hz); 

2.07 (1H. doublet of doublets. J-15 & 7Hz); 

2.17 (3H. singlet); 

2.68 (2H, broad triplet, J=7Hz); 

3.06 (1H, doublet of doublets, J=15 & 9Hz); 

3.46 (1H, doublet of doublets, J = 15 & 4.5Hz); 

3.88 (2H, AB Type, J=9HZ); 

4.4-4.6 (2H. raultiplet), changing after adding DO 

to 4.47 (1H, doublet of doublets. J = 9 & 4.5Hz); 

6.50 (1H. singlet); 

6.62 (1H, singlet); 

6.87 (2H f doublet. J=9Hz); 

7.15 (2H. doublet. J=9Hz); 

8.4-8.6 (1H. broad singlet, D) . 

EXAMPLE 12 

5-(4-r2-(7»t-Butvl-6-hvdroxy-2-methylchroman-2-yl)- 
ethoxyl benzyl} thiazolidine-2. 4-dione 



75 mg of 5-{4-[2-(6-acetoxy-7-t-butyl-2- 
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methylchroman-2-yl)ethoxy] benzyl} -2- iminothiazolidin-4- 
one (prepared as described in Example 6) were added to a 
mixture of 0.5 ml of concentrated hydrochloric acid. 2 
ml of water and 2 ml of ethylene glycol monomethyl 

5 ether, and the mixture was heated under reflux for 4 
hours. The mixture was then processed and purified by 
the procedures described in Example 1(a). except that 
the crude product, in the form of an oil. was purified 
by column chromatography through silica gel, eluted with 

10 a 5:1 by volume mixture of benzene and ethyl acetate, to 
give the title compound. 

Rf value: 0.21 (thin layer chromatography, silica gel, 
developing solvent: 5:1 by volume mixture of benzene and 
ethyl acetate) . 

15 Mass spectrum (m/e): 469 (M + ). 

Nuclear Magnetic Resonance Spectrum (hexadeuterated 
dimethyl sulphoxide) & ppm: 

1.30 (9H, singlet); 

1.32 (3H. singlet); 
20 1.77 (2H, broad triplet, J=7Hz); 

1.99 (2H, broad triplet, J=7Hz); 

2.60 (2H, broad triplet. J=7Hz); 

3.03 (1H. doublet of doublets, J=15 fi> 9Hz); 

3.29 (1H, doublet of doublets. J=15 & 4.5Hz); 
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4.11 (2H, broad tripl t. J«7Hz); 
4.85 (1H, doublet of doublets. J=9 & 4.5Hz); 
6.48 (1H. singlet); 
6.51 (1H, singlet); 
5 6.89 (2H. doublet. J=9Hz); 

7,16 (2H # doublet. J=9Hz); 
8,63 (1H. broad singlet, D); 
11.3-12,7 (1H, broad singlet. D). 

EXAMPLE 13 

10 5- ( 4- T 2- ( 6-Hvdroxv -7 . 8-dimethoxv-2 , S-dittettorleh - 

yl ) ethoxv 1 benzvl ) thiazolidine-2 . 4-ditmg 

560 mg of 5-{4-{2-(6-acetoxy-7.8-diaethoxy-2.5- 
dimethylchroman-2-yl)ethoxy]benzyl}-2-iainottiia2oliiin- 
4-one (prepared as described in Example 7) were acUba to 

15 a mixture of 7 ml of concentrated hydrochloric aci*, 2.5 
ml of water and 10 ml of ethylene glycol aonoaethfl 
ether, and the mixture was heated under reflux for 13 
hours. The reaction mixture was then processed aai 
purified as described in Example 1(a). except that tie 

20 crude product, in the form of an oil, was purifie* ft? 
column chromatography through silica gel eluted Hit! a 
9:1 by volume mixture of chloroform and ethyl acetate, 
to give the title compound. 



0139421 



104 

Rf value: 0.15 (thin layer chromatography, silica gel. 
developing solvent: 9:1 by volume mixture of chloroform 
and ethyl acetate). 

Mass spectrum (m/e): 487 (M + ). 

5 Nuclear Magnetic Resonance Spectrum (CDClg) & ppm: 

1.39 (3H. singlet); 

1.90 (2H, broad triplet. J=6Hz); 

2.10 (3H. singlet); 

2.15 (2H, broad triplet, J=6Hz); 
10 2.62 (2H, broad triplet. J=6Hz); 

3.09 (1H, doublet of doublets. J=15 & 9Hz); 

3.45 (1H. doublet of doublets, J»15 & 5Hz); 

3.85 (3H, singlet); 

3.95 (3H, singlet); 
15 4.20 (2H, broad triplet, J=6Hz); 



4.49 (1H. 



doublet of doublets, J«9 & 5Hz); 



5.40 (1H. 



singlet, D) ; 



6.87 (2H, 



doublet, J=9Hz); 



7.16 (2H, 



doublet. J=9Hz); 



20 



8.1-8.4 (1H. broad singlet, D) . 
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EXAMPLE 14 

5-{4-r2-(6-Hydro xy-2,5.7.8-tetramethvlchroman-2-yl)- 
ethoxvl benzyl \ thiazolidine-2 . 4-dione 

The reaction described in Example 13 was repeated, 
5 except that 5-{4-[2-(6-hydroxy-2.5,7,8-tetra- 

methylchroman-2-yl)ethoxy] benzyl } -2-iminothiazolidin-4- 
one (prepared as described in Example 9) was used as the 
starting material. This was subsequently treated as 
described in Example 1(a) and then separated and 
10 purified as in Example 8. to give the title compound, 
whose melting point and mass and nuclear magnetic 
resonance spectra agreed with those of the product of 
Example 8. 

EXAMPLES 15-18 

15 The procedure described in Example 3 was repeated, 
except that the acetic anhydride was replaced by the 
appropriate acylating agent identified hereafter and, in 
Example 18, a different thiazolidine derivative was 
used, to give the following compounds: 

20 Example 15 



5-[4-(6-butyryloxy-2, 5,7, 8-tetramethylchroman-2- 
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ylmethoxy) benzyl ]thiazolidine-2,4-di n . using tmxjtyl 
chloride. 

Melting at: 147-150°C. 

Mass spectrum (m/e): 511 (M + ). 

5 Nuclear Magnetic Resonance Spectrum (CDC1 3 ) 8 wmz 
1.06 (3H. triplet, J=6Hz); 
1.65-2.2 (13H ( multiplet); 
2.45-2.75 (4H, multiplet). 

Example 16 

10 5_ [ 4. ( 6-benzoyloxy-2 , 5 . 7 . 8-tetramethylchroman-2- 

ylmethoxy) benzyl ]thiazolidine-2.4-dione. from benzoic 
anhydride. 

Rf value: 0.53 (thin layer chromatography, silica gel. 
developing solvent: 4:1 by volume mixture of benzene and 
15 ethyl acetate). 

Mass spectrum (m/e): 545 (M + ). 

Nuclear Magnetic Resonance Spectrum (hexadeuterated 
dimethyl sulphoxide) 6 ppra: 

7.45-7.85 (3H, multiplet); 
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8.05-8.3 (2H. multiplet). 
Example 17 

5-[ 4- (2 , 5 , 7 . 8-tetramethyl-6-nicotinoyloxychroroan-2- 
ylmethoxy) benzyl ]thiazolidine-2,4-dione, from nicotinoyl 
5 chloride hydrochloride. 

Melting at: 196-198°C. 

Mass spectrum (m/e): 546 (M + ), 

Nuclear Magnetic Resonance Spectrum (CDC1 3 ) 6 ppm: 
7.35-7.65 (1H. multiplet); 
10 8.43-8.65 (1H, multiplet); 

8.7-9.1 (1H. multiplet); 
9.4-9.6 (1H, multiplet). 

Example 18 

5- {4- [2- (2, 5,7 , 8-tetramethyl-6-nicotinoyloxychroman-2- 
15 yljethoxy] benzyl} thiazolidine-2,4-dione, from 

nicotinoyl chloride hydrochloride and 5-{4-[2-(6- 
hydroxy-2, 5.7, 8-tetramethylchr oraan-2-yl)ethoxy ] benzyl } - 
thiazolidine-2,4-dione (prepared as described in Example 
14). 
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Rf value: 0.45 (thin layer chromatography, silica gel. 
developing solvent: 1:1 by volume mixture of benzene and 
ethyl acetate). 

Mass spectrum (m/e): 560 (M + ). 

5 Nuclear Magnetic Resonance Spectrum (heptadeuterated 
diraethylf ormamide) 6 ppm: 

7.6-7.85 (1H. multiplet); 

8.5-8.7 (1H. multiplet); 

8.9-9.1 (1H. multiplet); 
10 9.35-9.5 (1H. multiplet). 

In the nuclear magnetic resonance spectra reported 
in the above Examples 15-18. only those signals are 
reported which are characteristic of the 6-acyloxy part 
of the compound prepared. 

15 EXAMPLE 19 

s-f A- ( 2-Ethvl-6-hvdroxv- 5 . 7 . 8-tr jmethvlchroman-2- 
yimethoxv)benzvl1thiaz olidine-2.4-dione 

2.4 g of ethyl 3-[4-(6-acetoxy-2-ethyl- 
5,7. 8-tr imethylchroman-2-ylmethoxy )phenyl]-2-chloro- 
20 propionate. 494 rag of thiourea and 3 ml of sulpholane 
were heated under a nitrogen stream for 4.5 hours at 
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100-110°C. At the end of this time, 3 ml of ethylene 
glycol monomethyl ether, 3 ml of water and 1 ml of 
concentrated hydrochloric acid were added and the 
resulting mixture was heated for a further 3.5 hours at 
5 96-98°C. The reaction mixture was then processed as 
described in Example 1(a) and the resulting crude 
product, in the form of an oil, was purified by column 
chromatography, eluted with a 10:1 by volume mixture of 
benzene and ethyl acetate, to give the title compound. 

10 Rf value: 0.29 (thin layer chromatography, silica gel, 
developing solvent: 4:1 by volume mixture of benzene and 
ethyl acetate). 

Mass spectrum (m/e): 455 (M + ). 

Nuclear Magnetic Resonance Spectrum (hexadeuterated 
15 dimethyl sulphoxide) 6 ppm: 

0.90 (3H, triplet. J=6Hz): 

1.5-2.1 {4H, nd); 

1.99 (3H, singlet); 

2.01 (3H, singlet); 
20 2.05 (3H, singlet); 

2.4-2.7 (2H, multiplet); 

2.8-3.7 (2H, nd); 

3.94 (2H, singlet); 

4.84 (1H. doublet of doublets, J=9 & 4.5Hz); 
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6.90 (2H, doublet, J=9Hz); 
7.15 (2H, doublet, J=9Hz); 
7.40 (1H, broad singlet, D) . 

EXAMPLE 20 

5 5-T4-f 6-Hvdroxv-2-isobutyl-5.7.8-trimethylch roman-2- 
vlmethoxy) benzyl 1 thiazol i dine-2 . 4-dione 

1.99 g of ethyl 3-[4-(6-acetoxy-2-isobutyl- 
5,7, 8-tr imethylchr oman-2-y Imethoxy ) phenyl ] -2-chloro- 
propionate. 0.42 g of thiourea and 2.1 g of sulpholane 

10 were reacted under a nitrogen stream at 125-150°C for 
3.5 hours. At the end of this time, 15 ml of ethylene 
glycol monomethyl ether, 4 ml of water and 2 ml of 
concentrated hydrochloric acid were added and the 
mixture was reacted for a further 3.5 hours at 96-98°C. 

15 The reaction mixture was then treated as described in 
Example 1(a) and the resulting crude product, in the 
form of an oil, was purified by column chromatography 
through silica gel, eluted with a 5:1 by volume mixture 
of hexane and ethyl acetate, to give the title compound. 

20 Rf value: 0.30 (thin layer chromatography, silica gel, 
developing solvent: 4:1 by volume mixture of benzene and 
ethyl acetate) . 



Ill 

Mass spectrum (m/e): 483 (M + ). 
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Nuclear Magnetic Resonance Spectrum (CDClj) 6 ppm: 

0.96 (3H, doublet. J=6Hz); 

1.01 (3H. doublet, J=6Hz); 
5 1.71 (2H. doublet, J=6Hz); 

1.8-2.3,(3H, nd); 

2.10 (6H, singlet); 

2.16 (3H. singlet); 

2.61 (2H. triplet, J=6Hz); 
10 3.02 (iH, doublet of doublets, J=9 & 15Hz); 

3.43 (1H. doublet of doublets, J=4 & 15Hz); 

3.92 (2H, singlet); 

4.33 (1H, singlet); 

4.43 (1H, doublet of doublets, J=4 & 9Hz); 
15 6.85 (2H, doublet. J=9Hz); 

7.13 (2H. doublet. J=9Hz); 
8.4-9.0 (1H. broad). 



EXAMPLE 21 



Monosodium salt of 5-f 4-(6-hydroxy-2,5.7. e-tetra- 
20 methylchromari-2-ylmethoxy) benzyl Ithiazol id ine-2 . 4-dione 

101 mg of 5-[4-(6-hydroxy-2,5.7,8-tetramethyl- 
chroman-2-ylmethoxy) benzyl] thiazolidine-2. 4-dione were 
suspended in 0.5 ml of 99.5% ethanol. 4.33 ml of a 
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0.0526N ethanolic solution of sodium hydroxide were then 
added to the suspension and the mixture was stirred at 
room temperature for 1 hour. The crystals obtained by 
evaporating off the solvent under reduced pressure were 
5 dried by heating them under reduced pressure at 60°C for 
3 hours in the presence of phosphorus pentoxide. to give 
the title compound, melting at 203-208°C (with 
decomposition) . 

Nuclear Magnetic Resonance Spectrum (hexadeuterated 
1° dimethyl sulphoxide) 6 ppm: 

1.30 (3H. singlet): 

1.66-2.10 (2H. multiplet); 

1.96 (3H. singlet): 

2.03 (3H. singlet); 
15 2.05 (3H. singlet); 

2.35-2.80 (3H. multiplet): 

3.15-3.35 (1H.. multiplet); 

3.92 (2H, broad singlet); 

4.09 (1H, doublet of doublets, J = 4.5 & 11.5Hz);- 
20 6.85 (2H. doublet, J=9Hz); 

7.10 (2H. doublet, J=9HZ); 
7.42 (1H, broad singlet, D) . 

Elemental analysis: 
Calculated for C 24 H 26 N0 5 SNa.H 2 0: 
25 C. 59.86%; H. 5.86%: N. 2.91%; 

S. 6.66%; Na, 4.77%. 
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Found: C, 59.78%; H, 5.54%; N, 2.84%; 

S, 6.37%; Na, 5.04%. 

EXAMPLE 22 

5- r 4- ( 6-Hvdr oxv -2 .5.7. 8-tetramethyl-4-oxochroman-2-yl- 
5 methoxv) benzyl 1thiazolidine-2. 4-dione 

A mixture of 1.3 g of ethyl 3-[4-(6-acetoxy- 
2, 5 ,7, 8-tetramethyl-4-oxochroman-2-ylmethoxy)phenyl]-2- 
chloropropionate (prepared as described in Preparation 
45), 0.4 g of thiourea and 2 g of sulpholane was heated 

10 at 120-130°C for 4 hours under a nitrogen stream. Then 
15 ml of ethylene glycol monomethyl ether, 4 ml of water 
and 2 ml of concentrated hydrochloric acid were added, 
in that order, to the reaction mixture, and heating was 
continued, but at 70-90°C, for a further 2.5 days. 

15 water was then added to the reaction mixture, after 
which it was extracted with benzene. The extract wa6 
washed with water and dried over anhydrous sodium 
sulphate. Benzene was distilled off from the extract. 
The residue was subjected to silica gel column 

20 chromatography, eluted with a 5:3 by volume mixture of 
hexane and ethyl acetate, to yield 5-[4-(6-hydroxy- 
2,5,7. 8-tetramethyl-4-oxochroman-2-ylraethoxy) benzyl]- 
thiazolidine-2, 4-dione. Its softening point was 79-83°C. 
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Nuclear Magnetic Resonance spectrum (CDC1 3 ) 6 ppm: 

1.50 (3H. singlet): 

2.11 (3H. singlet); 

2.22 (3H. singlet); 
5 2.56 (3H. singlet): 

2.66 (1H. doublet. J=15Hz); 

3.05 (1H. doublet. J=l5Hz); 

3.05 (1H. doublet of doublets. J-9 & 15Hz): 

3.42 (1H. doublet of doublets, J=4 & 15Hz): 
10 3.95 (1H. doublet. J=10Hz); 

4.07 (1H. doublet, JalOHz); 

4.46 (1H, doublet of doublets. J=4 & 9Hz): 
. 4.5-5.2 (1H. broad singlet); 

6.84 (2H. doublet. J=9Hz); 
15 7.13 (2H. doublet. J=9Hz). 

EXAMPLE 23 

«;-f 4- f 4 . 6-Dih"ydroxv-2 . 5.7. 8- tetramethvlc hroman-2-vl- 
methoxv) benzyl Ithiazol id ine -2 .4-dione 

450 mg of sodium borohydride were added to a mixture 
20 of 278 mg of 5-[4-(6-hydroxy-2.5.7.8-tetramethyl-4-oxo- 
chroman-2-ylmethoxy ) benzyl ] thiazolidine-2 , 4-dione 
(prepared as describ d in Example 22) and 9 ml of 
methanol, and the resulting mixture was stirred at room 
t raperature for 2 hours. Then, a 1\ w/v aqueous 
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solution of acetic acid was added to the reaction 
mixture, and the mixture was neutralized with an aqueous 
solution of potassium carbonate and extracted with ethyl 
acetate. The ethyl acetate solution was washed with 

^ water and dried over anhydrous sodium sulphate. Ethyl 
acetate was distilled off from the mixture under reduced 
pressure, and the resulting residue was subjected to 
silica gel column chromatography, eluted with a 5:3 by 
volume mixture of hexane and ethyl acetate, to yield 

10 5. [ 4- (4 , 6-dihydroxy-2 ,5.7, 8-tetramethylchr oraan-2-yl- 
methoxy) benzyl] thiazolidine-2,4-dione. Its melting 
point was 102-118°C. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated 
acetone and D 2 °) * ppm: 
15 1.52 (3H, singlet); 

2.01 (3H, singlet); 

2.13 (3H, singlet); 

2.29 (3H. singlet); 

1.9-2.5 (1H, nd); 
20 2.9-3.6 (2H # multiplet); 

4.03 (2H. singlet); 

3.9-4.5 (1H, nd); 

4.6- 5.1 (2H, multiplet); 

6.7- 7.4 (4H, nd). 
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EXAMPLE 24 

5-r4-(7-t-Butvl-6-hydroxy-2-methyl-4-oxochroman-2-vl- 
methoxvl benzyl 1 thiazolidine-2 , 4-dione 

In a similar manner to Example 22. a mixture of 291 

5 mg of ethyl 3-[4-(6-acetoxy-7-t-butyl-2-methyl-4- 
oxochroman-2-ylmethoxy) phenyl ]-2-chloropropionate 
(prepared as described in Preparation 49), 64 mg of 
thiourea and 1 ml of sulpholane was heated. 5 ml of 
ethylene glycol monomethyl ether, 1 ml of concentrate! 

10 hydrochloric acid and 2 ml of water were added, and the 
resulting mixture was further heated under reflux for 6 
hours. Ethyl acetate was then added to the reaction 
mixture, and the resulting solution was washed with 
water and dried over anhydrous sodium sulphate. The 

15 ethyl acetate was removed by evaporation under reduced 
pressure, and the resulting residue was subjected to 
silica gel column chromatography, eluted with a 5:1 by 
volume mixture of benzene 'and ethyl' acetate, to give 143 
mg of the desired 5-[4- (7-t-butyl-6-hydroxy-2-methyl-4- 

20 oxochroman-2-ylmethoxy)benzyl]thiazolidine-2, 4-dione. 



Softening point: 95-107°C. 
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Nuclear Magnetic Resonance Spectrum (hexadeuterated 





acetone) 


6 ppm: 
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7.50- 
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EXAMPLE 2 5 

5-T4-f 6-Acetoxy-2, 5,7. 8-tetramethyl-4-oxochroman-2-Yl- 
methoxy)benzYl1-2-iminothiazolidin-4-one 

A mixture of 2.0 g of ethyl 3-[4-(6-acetoxy-2. 5 .7. 8- 
te trame thy 1-4 -oxochroraan-2-ylmethoxy) phenyl ]-2-chloro- 
propionate (prepared as described in Preparation 45), 
0.62 g of thiourea, and 3.1 g of sulpholane was heated 
at 120-125°C for 7 hours under a nitrogen stream. The 
reaction mixture was extracted with benzene and then the 
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b nzene was distilled off from the extract. Wat r was 
then added to the residue and the oily layer was 
separated. The oily layer was subjected to silica gel 
column chromatography [successively with an eluent of 

5 (l) a 2:1 by volume mixture of n-hexane and ethyl 
acetate, (2) ethyl acetate, and (3) a 1:1 by volume 
mixture of ethyl acetate and ethanol] to yield 
5-[4-(6-acetoxy-2,5,7, 8-tetramethyl-4-oxochroman-2-yl- 
methoxy)benzyl]-2-irainothiazolidin-4-one in a yield of 

10 0.74 g. This was further purified by recrystallization 
from^ethyl acetate, to give the purified title compound 
melting at was 218-222°C. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated 
dimethyl sulphoxide + D 2 <>) 6 ppm: 

15 1.43 (3H, singlet); 

2.04 (6H, singlet): 

2.32 (3H, singlet); 

2.35 (3H. singlet); 

2.4-3.5 (4H. nd); 

20 4.13 (2H, singlet); 

4.56 (1H # doublet of doublets, J»4 & 9Hz); 

6.85 (2H. doublet. J=9Hz); 

7.14 (2H, doublet, J=9Hz). 
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TEST EXAMPLE 1 

Effect on hyperlipidaemia 

The test animals were -8 weeks old male mice. These 
animals were fasted for 18 hours, after which 75 mg/kg 
of alloxan was injected into the tail vein of each 
animal. Each of the test compounds was administered 
orally at a dose of 100 mg/kg body weight 30 minutes 
before and 24 and 30 hours after administration of the 
alloxan. Blood was collected from an incision in the 
cervical region 48 hours after administration of the 
alloxan. The amount collected was 100 or 200 )il. The 
blood was diluted 10 or 20 times with a physiological 
saline solution and centrifuged (3,000 rpm, 10 minutes) 
to determine the lipid content. 

Lipid peroxide was determined as TBA ( thiobar bi turic 
acid) - reacting substance according to Yagi 1 s method 

[K. Yagi: Biochem. Med., 15, 212-216 (1976)]. 

Measurements of cholesterol and triglyceride were made 
according to the enzyme method. A Determiner TC (a 
registered trade mark of Kyowa Medix) kit was used for 
the measurement of cholesterol and Triglyceride 
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Measuring Agent (GPO-£-chlorophenol color developing 
method) (Wako Jyunyafcu) Kit was used for triglyceride. 

As a control, the procedure was repeated, except 
that no test compound was administered . 

5 The test compounds were as follows: 

Compound A: 

5_[4-(6-hydroxy-2,5.7, 8-tetramethylchroman-2-ylmethoxy)- 
benzyl]thiazolidine-2.4-dione (a compound of the 
invention) ; 

10 Compound B: 

5- [ 4- (l-methylcyclohexylmethoxy) benzyl ] thiazolidine-2 , 4- 
dione (a prior art compound). 



The results axe shown in the following Table: 
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TABLE 1 



5 



agent 


No. of 
animals 


lipid 
peroxide 

v nino l / mi j 


triglyceride 

f mfi /A 1 \ 

v rag/ai; 


cholesterol 
(mg/al ) 


Control 


10 


36.B+6.9 


636+12B 


81.3+4.7 


Compound A 


10 


16 .8+1.5 
(P<0.02) 


270+33 
(P<0.02) 


59.6+1.4 
(P<0.01) 


Compound B 


10 


29.9+5.2 
(NS) 


586+127 
(NS) 


72.5+5.6 
(NS) 



NS « not significant. 



As shown in Table 1, Compound A of this invention 
significantly inhibited lipid peroxide, triglyceride and 
cholesterol, but the comparative compound did not 
exhibit such an inhibitory action. 



TEST EXAMPLE 2 



Effect On Blood Sugar 



The test animals employed were male mice of the 
C._BL/6J-0b/0b strain aged about 4 months. The 

57 

animals were employed in groups of 4 for each test. 
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Compound A and the same prior art Compound B as vas 
used in Test Example 1 were mixed at a level of 0.2% by 
weight with a powder feed {MM-1, Funabashi Farm) and 
given freely to the mice for 2 weeks, during which time 
5 water was also freely available. At the end of the 
experiment, blood was collected from a vein in the tail 
and the blood sugar level was determined by the glucose 
oxidase method. A control group was treated similarly, 
except that the active compounds were omitted. 

*° With the blood sugar level of the control set 

arbitrarily at 100, the blood sugar level of Compound A 
was 57 and that of Compound B was 56. indicating an 
excellent ability to reduce blood sugar levels. 

PREPARATION 1 

15 6* (Methoxvmethoxv) -2.5.7. 8-tetr amethylchroman-2-vlmethanol 

16.1 g of 6-hydroxy-2.5.7.8-tetramethyl- 
chrdman-2-ylmethanol were dissolved in 70 ml of dry 
dimethylf ormamide. 3.0 g of a 50% w/w suspension of 
sodium hydride in oil {which had been washed with 
20 cyclohexane 3 times) were added gradually to the 

resulting solution at 5-10°C, with stirring and under a 
nitrogen stream. The mixtur was reacted for 1 hour at 
room temperature, and then the solution was ice-c oled 
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to 3-5°C, and 5.5 g of chlororaethyl methyl ether 
dissolved in 40 ml of dry benzene were added dropvise. 
After the whole of this had been added, the solution was 
reacted for 1 hour at room temperature. The reaction 

5 mixture was then poured into ice-water and extracted 
with cyclohexane. The extract was washed four times 
with a 5% w/v aqueous solution of sodium hydroxide, and 
then with water. It was then dried and the solvent was 
distilled off under reduced pressure, giving the desired 

10 6- (methoxymethoxy ) -2 ,5,7, 8- tetramethylchroman-2- 

ylmet;hajiOTl* . On thin layer chromatography, the Rf value 
was 0.45 [silica gel; developing solvent: benzene: ethyl 
acetate = 4:1 by volume]. 

Nuclear Magnetic Resonance Spectrum (CDC1 3 ) & ppm: 
15 1.21 (3H. singlet); 

1.6-2.0 (3H. multiplet); 

2.07 (3H, singlet); 

2.15 (3H, singlet); 

2.19 (3H, singlet); 
20 2.6 (2H. broad triplet, J=9Hz); 

3.60 (3H, singlet); 

3.63 (2H, singlet): 

4.85 (2H, singlet). 
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PREPARATION 2 

6-(Methoxvmethoxy)-2.5 f 7. 8-tetramethyl-2-( 4-nitrophenoxv- 
methyl ) chroman 

6 g of a 50% w/w suspension of sodium hydride in oil 

5 were placed in a reaction container and washed with 

cyclohexane. 100 ml of dry dimethyl sulphoxide and then 
19.0 g of 6-(methoxymethoxy)-2,5, 7,8-tetra- 
methylchroman-2-ylmethanol dissolved in 20 ml of dry 
benzene were added, and the mixture was reacted for 20 

10 minutes under a nitrogen stream at 60°C. Small portions 
of £-chloronitrobenzene (totalling 21.6 g) were added to 
this solution whilst cooling with water to 30°C, and 
then the reaction was continued for 1 hour at 60°C. The 
reaction mixture was then poured into ice-water and 

15 extracted with ethyl acetate. The extract was washed 
with water, and dried over anhydrous sodium sulphate. 
The solvent was distilled off, leaving a reddish brown 
crude oil. This oil was subjected to silica gel column 
chromatography* eluted first with a 1:1 by volume 

20 mixture of benzene and cyclohexane and then with benzene 
alone. A light yellowish oil. the desired 
6-(methoxymethoxy)-2, 5,7, 8-tetraraethyl-2-(4-nitrophenoxy- 
methyl) chroman, was obtained from the portion eluted 
with benzene. Rf valu on thin layer chromatography: 

2 ^ 0.12 [silica gel: developing solvent: benzene] . 
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Nuclear Magnetic Resonance Spectrum (CDC1 3 ) 6 ppm: 
1.41 (3H, ainglet); 
about 2 (2H, multiplet); 

2.05 <3H. singlet); 
5 2.14 <3H, singlet)-; 

2.18 <3H. singlet); 

2.6 (2H. broad triplet, J=9Hz); 
3.60 (3H, singlet); 

3.95 and 4.09 (2H, AB type, J=9Hz); 
10 4.86 (2H, singlet); 

6.96 (2H # doublet. J=9Hz): 

8.19 (2H, doublet, J=9Hz). 

PREPARATION 3 

6-Hydroxv-2. 5 ,7, 8-tetramethyl-2-(4-nitrophenoxymethyl)- 
15 chroman 

32.8 g of 6-(methoxymethoxy)-2,5,7.8-tetramethyl-2- 
(4-nitropheA03CKmethyl) chroman were dissolved in 300 ml 
of acetic acid containing 5.3 g of a 10% w/w aqueous 
solution of sulphuric acid, and the mixture was heated 
20 for 10 minutes at 60°C. The reaction mixture was cooled 
and then poured into a mixture of 420 g of sodium 
bicarbonate and 1 kg of ice and extracted with ethyl 
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acetate. The extract was washed with water and dried 
over anhydrous sodium sulphate. The solvent was 
distilled off from the extract, leaving a light 
yellowish powder, the desired 6-hydroxy-2, 5.7,8- 
5 tetramethyl-2-(4-nitrophenoxymethyl)chroman. melting at 

114-116°C. 

Nuclear Magnetic Resonance Spectrum <CDC1 3 ) 5 ppm: 
1.41 (3H. singlet); 
about 2 (2H. multiplet); 
10 2.06 (3H. singlet); 
2.10 (3H. singlet); 

2.15 (3H. singlet); 

2.6 (2H. broad triplet. J=6Hz); 
.4.05 (2H. AB Type. J=9Hz): 
15 4.25 (1H. broad singlet); 
6.96 (2H. doublet. J=9Hz); 

8.16 (2H. doublet. J=9Hz) . 

PREPARATION. 4 

fi-Aeetoxv-2 .5.7. 8- tetrame thvl-2- ( 4-nitr ophenoxvmethyl) - 
20 chroman 



20.4 g of 6-hydroxy-2.5.7,8-tetramethyl-2- 
(4-nitrophenoxymethyl)chroman were dissolved in 60 .ml. of 
pyridine, and. while stirring. 30 ml of acetic anhydride 
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were added dropwise at 10°C. The mixture was gradually 
restored to room temperature and then reacted for 1 hour 
at 30°C. The reaction mixture was cooled and then 
poured into ice-water and extracted with a 1:1 by volume 

5 mixture of benzene and cyclohexane. The extract was 
washed well with a 2% w/v aqueous solution of 
hydrochloric acid and then with water, after which it 
was dried over anhydrous sodium sulphate. The solvent 
was removed by evaporation under reduced pressure, 

10 giving the desired 6-acetoxy-2, 5,7,8-tetramethyl-2-(4- 
nitrophenoxymethyl)chroman. Rf value on thin layer 
chromatography: 0*64 [silica gel; developing solvent; 
benzene and ethyl acetate » 10:1 by volume] 

Nuclear Magnetic Resonance Spectrum (CDC1 3 ) 5 ppm: 
15 1.41 (3H. singlet); 

1.98 (3H, singlet); 

about 2 (2H. multiplet); 

2.02 (3H. singlet); ^ 
' 2.05 (3H, singlet); 
20 2.31 (3H, singlet); 

2.6 (2H f broad triplet, J=6Hz); 

3.98 and 4.10 (2H, AB Type, J=9Hz); 

6.97 <2H, doublet, J=9Hz); 

8.20 (2H, doublet. J=9Hz). 
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PREPARATION 5 

6-Acetoxv-2- ( 4-aminoDhenoxvmethvl 1-2 ,5, 7, 8-tetr amethyl- 
chroman 

24.3 g of 6-acetoxy-2.5 # 7,8-tetramethyl-2-(4- 

5 nitrophenoxymethyl)chroman were dissolved in a mixture 
of 200 ml of methanol and 20 ml of benzene and reacted 
for 3 hours under a hydrogen pressure of 45-55 lb/sq. 
inch (3.1-3.8 bars), using Pearl's hydrogen adding 
apparatus, in the presence of 7 g of 10% w/w 

10 palladium-on-carbon. The palladium-on-carbon was 
removed by filtration from the reaction mixture and 
washed with a mixture of 600 ml of acetone and 60 ml of 
concentrated hydrochloric acid. The filtrate and the 
washings were combined and the mixture was neutralized 

15 with sodium bicarbonate. The solvent was then distilled 
off. and the crude crystals obtained were dissolved in 
ethyl acetate. The ethyl acetate solution was washed 
with water and dried over anhydrous sodium sulphate. 
The ethyl acetate was then distilled from the extract, 

20 and the crude substance obtained was washed with a 1:1 
by volume mixture of benzene and cyclohexane. giving the 
desired 6-acetoxy-2-(4-aminophenoxymethyl)-2,5,7,8- 
tetramethylchroman, melting at 138-140°C. 

Nuclear Magnetic Resonance Spectrum (CDC1 ) 5 ppm: 



0139421 



129 

1.42 (3H, singlet); 

about 2 (2H # multiplet); 

2.00 (3H, singlet); 

2.04 (3H f singlet); 
5 2.10 (3H, singlet); 

2.31 (3H, singlet); 

2.6 (2H. broad triplet, J=6Hz); 

3.37 (2H, broad singlet); 

3.80 and 3.95 (2H, AB Type, J=9Hz); 
10 6.62 (2H, doublet. J=9Hz); 

6.78 (2H, doublet, J=9Hz). 

PREPARATION 6 

Ethyl 3-T4-f 6-acetoxy-2. 5,7,8-tetramethylchroman-2-yl- 
methoxy) phenyl! -2-chloropr op ionate 

I 5 17.5 g of 6-acetoxy-2-(4-arainophenoxymethyl)- 

2 # 5, 7, 8-tetramethylchroman were dissolved in a mixture 
of 130 ml of acetone and 30 ml of water, and 13 ml of 
concentrated hydrochloric acid, followed by 4.3 g of 
sodium nitrite dissolved in 8.5 ml of water, were added 

20 dropwise, with ice-cooling, to the product. 37.3 ml of 
ethyl acrylate were added dropwise, and then 680 mg of 
cuprous oxide were added gradually to the product, 
whilst keeping its temperature at 40-43°C. Generation 
of nitrogen terminated after about 30 minutes. Benzene 
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was then added to the reaction mixture (which consisted 
of 2 layers) to extract the organic layer. The benzene 
extract was washed with a saturated aqueous solution of 
sodium chloride and dried over anhydrous sodium 

5 sulphate. The solvent was then distilled off from the 
extract. The dark brownish oil thus obtained was 
subjected to silica gel column chromatography, eluted 
with a 1:1 by volume mixture of benzene and cyclohexane 
and then the proportion of benzene was progressively 

10 increased until it was eluted with benzene alone. Ethyl 
3^£4-( 6~acetoxy-2 . 5 , 7 , 8-'tetramethylchroman-2-ylmethoxy ) - 
phenyl]-2-chloropropionate was obtained from the 
fractions eluted with a 2:1 by volume mixture of benzene 
and cyclohexane and with benzene alone. Rf value on 

15 thin layer chromatography: 0.39 [silica gel; developing 
solvent: benzene: ethyl acetate * 20:1 by volume]. 

Nuclear Magnetic Resonance Spectrum (CDC1 3 ) 6 ppm: 
1.23 (3H, triplet, J=»7.5Hz); 
1.42 (3H, singlet); 
20 1.98 (3H. singlet); 

about 2 (2H, multiplet); 

2.04 (3H, singlet); 
2.09 (3H. singlet); 
2.31 (3H. singlet); 

25 2.6 (2H, broad triplet, J=6Hz); 

3.05 (1H. doublet of doublets, J=15 & 7.5Hz); 
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3.31 (1H, doublet of doublets, Jois & 7,5 Hz); 

3.83 and 3.99 <2H, AB Type, J=9Hz); 

4.18 (2H, quartet, J=*7.5Hz); 

4.38 (1H, triplet. j»7.5Hz); 

6.85 (2H, doublet, J=9Hz); 

7.14 (2H, doublet, J=9Hz). 

PREPARATION 7 

3-r4-(6-Acetoxy-2, 5 .7. 8-tetramethylchroman-2-ylmethoxy)- 
phenyl]-2-chloropropionic acid 

0.16 g of ethyl 3-[4- (6-acetoxy-2, 5 ,7 , 8-tetra- 
methylchroman-2-ylmethoxy) phenyl ]-2-chloropropionate was 
dissolved in a mixture of 1.5 ml, of 99.5% ethanol and 
0.2 ml of tetrahydrofuran. 265 mg of a 9.55% w/w aqueous 
solution of sodium hydroxide were added dropvise, under 
a nitrogen stream at 0 - 4°C, to the resulting mixture. 
The mixture was then reacted for a further 20 hours at 
0 - 5°C, after which it was neutralized, whilst 
ice-cooling, by adding 0.68 g of a 10% w/w aqueous 
solution of hydrochloric acid. The solvent was then 
distilled off under reduced pressure. The separated 
light reddish oil was further extracted with chloroform, 
and the chloroform extract was washed with water and 
dried over anhydrous sodium sulphate. The crude product 
obtained by distilling off the chloroform under reduced 
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pressur was subject d to column chromatography through 
silica gel and the desired 3-[4-(6-acetoxy-2,5, 7,8- 
tetramethylchroman-2-ylmethoxy) phenyl ]-2-chloropropionic 
acid was obtained from the fractions eluted with a 20:1 
5 by volume mixture of benzene and 99-5% ethanol. Rf 
value on thin layer chromatography: 0.6 (tailing) 
[silica gel; developing solvent; benzene: 99 . 5% ethanol » 
4:1 by volume] . 

Nuclear Magnetic Resonance Spectrum (CDC1 3 ) 6 ppm: 
10 1.42 (3H. singlet); 
1.98 (3H. singlet); 
about 2 (2H. multiplet); 

2.03 (3H, singlet); 
2.09 (3H. singlet); 

15 2.32 (3H, singlet); 

2.6 (2H, broad triplet, J=6Hz); 

3.2 (2H, multiplet); 

3.85 and 4.00 (2H, AB Type, J=9Hz); 

4.4 (1H. multiplet); - - • • - 
20 6.86 (2H, doublet. J=9Hz); 

about 7 (1H, broad singlet); 
7.15 (2H, doublet, J=9Hz), 
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PREPARATION 8 

2-Chloro-3-r4-(6-hydroxy-2,5.7,8-tetramethvlchroman-2- 
ylmethoxy)phenyllpropionic acid 

0.48 g of ethyl 3-[4- (6-acetoxy-2 , 5 , 7 , 8-tetra- 

5 methylchroman-2-ylmethoxy) phenyl ]-2-chloropropionate was 
dissolved in a mixture of 5 ml of 99.5% ethanol and 2 ml 
of tetrahydrofuran. To this was added dropwise, under a 
nitrogen stream at 8 - 10°C, a solution prepared by 
dissolving : ia3 mg of .sodium hydroxide in 1 ml of 99.5% 

10 ethanol. When the whole of the solution had been added, 
the mixture was reacted for a further 18 hours at 
0 - 5°C, after which it was neutralized by adding to it 
dropwise a solution prepared by dissolving 0.37 g of 
concentrated hydrochloric acid in 1 ml of 99.5% ethanol. 

15 The solvent was then distilled off from the mixture 
under reduced pressure. The pale reddish oil thus 
separated was extracted with chloroform, and the 
chloroform. extract was. washed with water and then dried 
over anhydrous sodium sulphate. The crude product 

20 obtained by distilling the chloroform off under reduced 
pressure was subjected to silica gel column 
chromatography, and the desired 2-chloro-3-[4- 
(6-hydroxy-2, 5,7, 8-tetramethylchroman-2-ylmethoxy) phenyl ]- 
propionic acid was -obtained from th fractions eluted 

25 with a 10:1 by volume mixture of benzene and ethyl 
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acetate. Rf value on thin layer chromatography: 0.4 
(tailing) [silica gel; developing solvent; benzene:99.S% 
ethanol»6:l by volume]. Melting point 148-149°C. 

Nuclear Magnetic Resonance Spectrum (CDC1 3 ) 6 ppm: 
5 1.40 (3H, singlet); 

about 2 (2H, multiplet); 

2.10 (6H. singlet); 

2.15 (3H, singlet); 

2.6 (2H. broad triplet. J=6Hz); 
10 3.05 (1H. doublet of doublets. J»15 & 7.5Hz); 

3.30 (1H. doublet of doublets. J»15 & 7.5Hz): 

3.83 and 3.98 (2H. AB type. J=9Hz); 

4.40 (1H. triplet. J»7.5Hz); 

about 6 (2H, broad singlet); 
15 6.85 (2H. doublet. J»9Hz); 

7.14 (2H. doublet. J=9Hz). 

PREPARATION 9 

Ethvl 2-chloro-3-r4-(6-hvdroxy-2.5.7.8-tetramethvl- 
chroman-2-ylmethoxv) phenyl 1 propionate 

20 0.48 g of ethyl 3-[4-(6-acetoxy-2. 5.7. 8-tetramethyl- 
chroman-2-ylmethoxy)phenyl]-2-chloropropionate was 
dissolved in a mixture of 3 ml of absolute ethanol and 2 
ml of dry tetrahydrofuran. An ethanolic solution of 
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sodium ethoxide (prepared by dissolving 49.0 mg sodium 
in 2 ml of absolute ethanol) was added dropwise, under a 
nitrogen stream at 10-13°C, to the resulting solution. 
The mixture was then reacted for 21 hours at 0 - 5°c, 
after which 0,22 g of concentrated hydrochloric acid 
dissolved in 99*5% ethanol was added dropwise, with 
ice-cooling. The solvent was then distilled off from 
the reaction mixture under reduced pressure; the 
separated light reddish oil was extracted with 
chloroform; and the extract was washed with water and 
then dxifiA over .anhydrous sodium sulphate. The crude 
product obtained by distilling the chloroform off from 
the extract under reduced pressure was subjected to 
silica gel column chromatography, and the desired ethyl 
2-chloro-3-[4-(6-hydroxy-2.5,7,8-tetramethyl- 
chroroan-2-ylmethoxy)phenyl] propionate was obtained from 
the fractions eluted with benzene. Rf value on thin 
layer chromatography: 0.60 [silica gel; developing 
solvent; benzene : ethyl acetate * 10:1 by volume]. 

Nuclear Magnetic Resonance Spectrum (CDCl^) 5 ppm: 
1.23 (3H, triplet, J=7.5Hz); 
1.40 (3H. singlet); 
about 2 (2H, multiplet); 
2.10 (6H, singlet); 
2.15 (3H, singlet); 
2.6 (2H, broad triplet, J=6Hz); 
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3.05 (1H, doublet of doublets, J=>15 & 7.5Hz); 
3.30 (1H, doubl t of doubl ts, J«15 & 7.5Hz); 
3.83 and 3.95 <2H, AB Type, J=9Hz); 
4.16 (2H. quartet, J=7.5Hz); 
5 4.18 (1H, singlet); 

4.36 (1H. triplet, J«7.5Hz); 
6.85 (2H. doublet, J=9Hz). 
7.13 <2H. doublet, J=9Hz). 

In the following Preparations 10-38, only those parts 
10 of the signals of the nuclear magnetic resonance spectra 
which are relevant to the compounds prepared are 
reported. 

PREPARATIONS 10-16 

The procedure described in Preparation 3 was repeated, 
15 but using the appropriate chroman starting material, to 
prepare the following compounds: 

Preparation 10 

6-hydroxy-5 , 7 , 8-tr imethyl-2- ( 4-ni tr ophenoxymethyl ) chroman . 
Melting at: 167.5-169°C. 
20 Mas6 spectrum (m/e): 343 (M + ). 
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Rf value: 0.60 (thin layer chromatography, silica gel. 
developing solvent: 9:1 by volume mixture of benzene and 
ethyl acetate). 

Nuclear Magnetic Resonance Spectrum (CDC1 ) 6 ppm: 
5 4.23 (1H. singlet. D) ; 

7.05 (2H. doublet. J=9Hz): 
8.23 (2H. doublet. J=9Hz). 

Pr eparation 11 

6-hydroxy-2.7-dimethyl-2-(4-nitrophenoxymethyl)chroman. 

10 Rf value: 0.45 (thin layer chromatography, silica gel. 
developing solvent: 10:1 by volume mixture of benzene 
and ethyl acetate). 

Mass spectrum (m/e): 329 (M + ). 

Nuclear Magnetic Resonance Spectrum (CDC1 3 ) 6 ppm: 
!5 4.03 (1H. singlet. D) ; 

6.95 (2H. doublet. J=9Hz); 
8.20 (2H. doublet, J=9Hz). 

Preparation 17 



-t-butyl-6-hydroxy-2-methyl-2-[2-(4-nitrophenoxy)ethyl]- 
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chroman. 

Rf value: 0.71 (thin layer chromatography, silica gel. 
developing solvent: 5:1 by volume mixture of benzene am 
ethyl acetate). 

5 Mass spectrum (m/e): 385 (M + ). 

Nuclear Magnetic Resonance Spectrum (CDC1 3 ) 8 ppm: 
4.34 (1H. singlet. D) : 
6.97 (2H. doublet. J=9Hz); 
8.21 (2H. doublet, J=9Hz). 

10 Preparation 13 

6^hydroxy-7.8-dimethoxy-2.5-dimethyl-2-[2-(4-nitro- 
phenoxy) ethyl J chroman. 

Melting at: 119-121°C. 

Mass spectrum (m/e): 403 (M + ). 

15 Rf value: 0.49 (thin layer chromatography, silica gel. 
developing solvent: 9:1 by volume mixture of benzene a 
ethyl acetate) . 



Nuclear Magnetic Resonance Spectrum (CDC1 3 ) 5 ppm: 
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5.43 (1H, singlet, D); 
6,99 (2H. doublet, J=9Hz); 
8,23 (2H, doublet, J=9Hz). 

Preparation 14 

5 6-hydroxy-2, 5,7,8- tetramethyl-2-[ 2- (4-nitrophenoxy) ethyl]- 
chroman. 

Rf value: 0.33 (thin layer chromatography, silica gel. 
. .developing solvents XQ: 1 by volume mixture of benzene 
and ethyl acetate). 

10 Mass spectrum (m/e): 371 (M + ). 

Nuclear Magnetic Resonance Spectrum (CDCl^) 6 ppm: 
4.21 (1H, singlet, D) ; 
6.95 (2H. doublet, J=9Hz); 
8.20 (2H. doublet, J=9Hz). 

15 Preparation 15 

2-ethyl-6-hydroxy-5 , 7 , 8-tr imethyl-2-(4-nitrophenoxy- 
methyl ) chroman . 

Rf value: 0.42 (thin layer chromatography, silica gel, 
developing solvent: 20:1 by volume mixture of benzene 
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and ethyl acetate). 

Mass spectrum (m/e): 371 (M + ). 

Nuclear Magnetic Resonance Spectrum (CDClj) b ppm: 
4.20 (1H. singlet. D); 
5 6.98 (2H. doublet. J=9Hz); 
8.18 (2H. doublet. J=9Hz). 

Preparation 16 

6-hydroxy-2-isobutyl-5 . 7 . 8- tr imethyl-2- (4-nitrophenoxy- 
methyDchroman. 

10 Rf value: 0.42 (thin layer chromatography, silica gel, 
developing solvent: 20:1 by volume mixture of benzene 
and ethyl acetate). 

Mass spectrum (m/e): 399 (M + ). 

Nuclear Magnetic Resonance Spectrum (CDC1 3 ) & ppm: 
15 4.22 (1H. singlet. D): 

6.98 (2H, doublet. J=9Hz); 
8.18 (2H. doublet. J=9Hz). 
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PREPARATIONS 17-2 3 

Using the corresponding 6-hydroxy compounds prepared 
as described in Preparations 10-16 above, the procedure 
of Preparation 4 was repeated, to give the following 
5 6-acetoxy compounds: 

Preparation 17 

6-acetoxy-5, 7; 8-tr iroethyl-2-(4-nitrophenoxymethyl)chroman. 
Melting at: 132-134°C. 

Rf value: 0.66 (thin layer chromatography, silica gel, 
10 developing solvent: 9:1 by volume mixture of benzene and 
ethyl acetate). 

Mass spectrum (m/e): 385 (M + ). 

—Nuclear Magnetic Resonance Spectrum (CDC1 3 ) 6 ppm: 
2.31 (3H, singlet); 
15 7.05 (2H, doublet, J=9Hz); 
8.23 (2H, doublet, J=9Hz). 

Preparation 18 



6-acetoxy-2 ,7-dimethyl-2-(4-nitrophenoxymethyl)chroman. 
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Rf value: 0.45 (thin layer chromatography, silica gel, 
developing solvent: 20:1 by volume mixture of benzene 
and ethyl acetate). 

Mass spectrum (m/e): 371 (M + ). 

5 Nuclear Magnetic Resonance Spectrum (CDC1 3 ) 6 ppm: 
2.23 (3H. singlet); 
6.95 (2H. doublet. J=9Hz); 
8.20 (2H, doublet. J=9Hz). 

Preparation 19 

10 6-acetoxy-7-t-butyl-2-methyl-2-[2-(4-nitrophenoxy)ethyl]- 
chroman. 

Rf value: 0.21 (thin layer chromatography, silica gel. 
developing solvent: 50:1 by volume mixture of benzene 
and ethyl acetate). 

15 Mass spectrum (m/e): 427 (M + ). 

Nuclear Magnetic Resonance Spectrum (CDCl 3 ) 6 ppm: 
2.29 (3H. singlet); 
6.95 (2H. doublet, J=9Hz); 
8.21 (2H. doublet, J=9Hz). 
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Preparation 20 

6-acetoxy-7, 8-dimethoxy-2,5-dimethyl-2- [2-(4-nitro- 
phenoxy) ethyl ] chroman . 

Rf value: 0.45 (thin layer chromatography, silica gel, 
5 developing solvent: 9:1 by volume mixture of benzene and 
ethyl acetate). 

Mass spectrum (m/e): 445 (M + ). 

Nuclear Magnetic Resonance Spectrum (CDC1 3 ) 8 ppm: 
2.33 (3H, singlet); 
10 6.99 (2H. doublet, J*9Hz); 
8.23 (2H, doublet, J=9Hz). 

P reparation 21 

6-acetoxy-2 . 5.7, 8-tetramethyl-2-[2- (4-nitrophenoxy)ethyl]- 
chroman. 

15 Rf value: 0.38 (thin layer chromatography, silica gel, 
developing solvent: 10:1 by volume mixture of benzene 
and ethyl acetate). 



Mass sp ctrum (m/e): 413 (M + ). 
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Nuclear Magnetic Resonance Spectrum (CDCI3) 6 ppm: 
2.31 (3H, singlet); 
6.95 (2H. doublet. J=9Hz); 
8.20 (2H. doublet. J=9HZ). 

5 Preparation 22 

6-acetoxy-2-ethyi-5.7.B-trimethyl-2-(4-nitrophenoxy- 
methyl )chroraan. 

Rf--va*ue 1-^0.44 (thin layer chromatography, silica gel^ 
developing solvent: 4:1 by volume mixture of cyclohexane 
10 and ethyl acetate). 

Mass spectrum (m/e): 413 (M ) . 

Nuclear Magnetic Resonance Spectrum (CDC1 3 ) 5 ppm: 
2.31 (3H. singlet); 
6.98 (2H. doublet, J=9Hz); 
15 8.20 (2H. doublet. J=9Hz). 

Preparation 23 

6-acetoxy-2-isobutyl-S.7.8-trimethyl-2-(4-nitrophenoxy- 
methyl)chroman. 

R£ value: 0.41 (thin layer chromatography, silica gel. 
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developing solvent: 4:1 by volume mixture of cyclohexane 
and ethyl acetate). 

Mass spectrum (m/e): 441 (M*). 

Nuclear Magnetic Resonance Spectrum (CDC1 3 ) 6 ppm: 
5 2.32 (3H, singlet); 

6.98 (2H, doublet, J=9Hz); 
8.17 (2H. doublet, J=9Hz). 

PREPARATIONS 24-30 

Following the procedure described in Preparation 5, 
10 but using the .appropriate nitrophenoxy compounds 
prepared as described in Preparations 17-23, the 
following compounds were prepared: 

P reparation 24 

... 6-acetoxy-2-(4-aminophanax.yniethyl)-5 . 7. 8-triraethylchroroan. 
15 Melting at 162 . 5-164 . 5°C. 



Rf value: 0.11 (thin layer chromatography, silica gel, 
developing solvent: 9:1 by volume mixture of benzene and 
ethyl acetate) . 
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Mass spectrum (m/e): 355 (M + ). 

Nuclear Magnetic Resonance Spectrum (CDC1 3 ) 5 ppm: 
3.37 (2H, singlet. D) ; 
6.65 (2H, doublet, J*9Hz); 
5 6.85 (2H. doublet. J=9Hz). 

Preparation 25 

6-acetoxy-2- ( 4-aminophenoxymethyl ) -2 . 7-dimethylchr oman. 

Rf value: 0.52 (thin layer chromatography, silica gel. 
developing solvent: 1:1 by volume mixture of benzene and 
10 ethyl acetate). 

Mass . spectrum (m/e): 341 (M + ). 

Nuclear Magnetic Resonance Spectrum (CDC1 3 ) 6 ppm: 
3.30 (2H, singlet. D); 
6.60 (2H. doublet. J=9Hz); 
15 6.76 (2H. doublet. J=9Hz). 

Preparation 26 

6-acetoxy-2-[2-(4-aminophenoxy) ethyl ]-7-t-butyl-2-methyl- 
chroman. 
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Rf value: 0.15 (thin layer chromatography, silica gel, 
developing solvent: 5:1 by volume mixture of benzene and 
ethyl acetate). 

Mass spectrum (m/e): 397 (M + ). 

5 Nuclear Magnetic Resonance Spectrum (CDC1 3 > 8 ppm: 
2.97-3.53 (2H, broad singlet, D); 
6.63 (2H. doublet, J=9Hz); 
6.77 (2H, doublet, J=9Hz). 

Preparation 27 

10 6-acetoxy-2-[2-(4-aminophenoxy)ethyl]-7. 8-dimethoxy-2. 5- 
dimethylchroman. 

Rf value: 0.43 (thin layer chromatography, silica gel, 
developing solvent: 1:1 by volume mixture of benzene and 
ethyl acetate) . 

15 Mass spectrum (m/e): 415 (M + ). 

Nuclear Magnetic Resonance Spectrum (CDC1 3 ) 6 ppm: 
3.23 (2H, broad singlet, D) ; 
6.61 (2H, doublet, J=9Hz); 
6.77 (2H, doublet, J=9Hz). 
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Preparation 28 

6-acetoxy-2-[2-(4-aminophenoxy)ethyl]-2.5,7,8-tetramethyl- 
chroman. 

Rf value: 0.14 (thin layer chromatography, silica gel, 
5 developing solvent: 10:1 by volume mixture of benzene 
and ethyl acetate). 

Mass spectrum (m/e): 383 (M + ). 

Nuclear Magnetic Resonance Spectrum (CDC1 3 ) 8 ppm: 
3.28 (2H, singlet. D) ; 
10 6.61 (2H, doublet. J=9Hz); 
6.75 (2H. doublet, J=9Hz). 

Preparation 29 

6-acetoxy-2- ( 4-aminophenoxymethyl ) -2-ethyl- 5.7,8- 
trimethylchcoman. *~ 

15 Melting at: 123-124°C. 



Rf value: 0.09 (thin layer chromatography, silica gel. 
developing solvent: 5:1 by volume mixture of cyclohexane 
and ethyl ac tate). 
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Mass spectrum (m/e): 383 (M + ). 

Nuclear Magnetic Resonance Spectrum (CDC1 3 ) 6 ppm: 
2.8-3,5 (2H, broad singlet, D) ; 
6.59 (2H, doublet. J=9Hz); 
5 6.76 (2H, doublet, J=9Hz). 

Preparation 30 

6-acetoxy-2-(4-aminophenoxymethyl ) -2-isobutyl-5 ,7, 8- 
trimethylchroman. 

Melting at: 137-138°C. 

10 Rf value: 0.11 (thin layer chromatography, silica gel, 
developing solvent: 4:1 by volume mixture of cyclohexane 
and ethyl acetate). 

Mass spectrum (m/e): 411 (M + ). 

Nuclear Magnetic Resonance Spectrum (CDCl^) 5 ppm: 
15 2.7-3.4 (2H, broad singlet, D); 
6.61 (2H, doublet, J=9Hz); 
6.77 (2H, doublet, J=9Hz). 
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PPKPARATIONS 31-38 

Following the procedure described in Preparation 6, 
but using the appropriate starting materials prepared as 
described in Preparations 24-30 and 41. the following 
5 compounds were prepared: 

Preparation 31 

ethyl 3-[4~(6-acetoxy-5.7.8-trimethylchroman-2-yl- 
methoxy)phenyl]-2-chloropropionate. 

Rf value: 0.70 (thin layer chromatography, silica gel. 
10 developing solvent: 9:1 by volume mixture of benzene and 
ethyl acetate). 

Mass spectrum (m/e): 474 (M + ). 

Nuclear Magnetic Resonance Spectrum (CDC1 3 > 5 ppm: 
2.7 (2H, doublet of doublets. J«10 & 5 Hz);__ . 
15 3.13 (1H, doublet of doublets. J=15 & 7.5 Hz); 
3.30 (1H, doublet of doublets. J=15 & 7.5 Hz); 
4.05-4.46 (6H. multiplet). 

Preparation 32 



ethyl 2-chloro-3-{4-[2-(6-hydroxy-2.5,7.8-tetramethyl- 
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chroman-2-yl)ethoxy] phenyl} propionate. 

Rf value: 0.42 (thin layer chromatography, silica gel. 
developing solvent: 20:1 by volume mixture of benzene 
and ethyl acetate). 

Mass spectrum (m/e): 460 (M + ). 

Nuclear Magnetic Resonance Spectrum (CDCl^) 6 ppm: 
2.6 (2H. broad triplet. J=6Hz); 
3.11 (1H. doublet of doublets / J»15 & 7.5Hz); 
3.27 (1H, doublet of doublets, J=*15 & 7.5Hz); 
4.05-4.5 (6H, multiplet). 

Preparation 33 

ethyl 3-[4-( 6-acetoxy-2 ,7-dimethylchroman-2-ylmethoxy)- 
phenyl]-2-chloropropionate - 

Rf value: 0.45 (thin layer chromatography, silica gel, 
developing solvent: 20:1 by volume mixture of benzene 
and ethyl acetate). 

Mass spectrum (m/e): 460 (M + ). 

Nuclear Magnetic Resonance Spectrum (CDC1 3 ) 5 ppm: 
2.7 (2H, broad triplet. J=*6Hz); 
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3.12 (1H. doublet of doubl ts. J=15 & 7.5Hz); 
3.27 (1H. doublet of doublets. J»15 6 7.5Hz); 
3.8-4.45 (5H. multiplet) . 

Preparation 34 

5 ethyl 3-{4-[2-(6-acetoxy-7-t-butyl-2-methylchroman- 
2-yl)ethoxy]phenyl}-2-chloropropionate. 

Rf value: 0.53 (thin layer chromatography, silica gel. 
developing solvent: 10:1 by volume mixture of benzene 
and ethyl acetate). 

10 Mass spectrum (m/e): 516 (M + ). 

Nuclear Magnetic Resonance Spectrum (CDC1 3 > S ppm: 
2.7 (2H. broad triplet. J=6Hz): 
3.11 (1H. doublet of doublets. J=15 & 7.5Hz); 
3.27 (1H. doublet of doublets. J=15 & 7.5Hz): 
15 4.03-4.50 (5H. muitiplet). 

Preparation 35 

ethyl 3-{4-[2-(6-acetoxy-7.8-dimethoxy-2.5-dimethyl- 
chroman-2-yl)ethoxy]phenyl}-2-chloropropionate. 

Rf value: 0.45 (thin layer chromatography, silica gel. 
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dev loping solvent: 9:1 by volume mixtur of benzene and 
ethyl acetate). 

Mass spectrum (ra/e): 534 (M*)« 

Nuclear Magnetic Resonance Spectrum (CDCl^) 8 ppm: 
5 2.6 (2H, broad triplet, J=6Hz); 

3.10 (1H, doublet of doublets, J=15 & 7.5Hz); 
3.27 (1H, doublet of doublets, J*15 & 7.5Hz); 
4.07-4.46 (5H. multiplet). 

Preparation 36 

1° ethyl 3-{4-[2-(6-acetoxy-2, 5.7 , B-tetramethylchroman-2- 
yl ) ethoxy] phenyl } -2-chloropropionate . 

Rf value: 0.39 (thin layer chromatography, silica gel, 
developing solvent: 20:1 by volume mixture of benzene 
and ethyl acetate). 

15 Mass spectrum (m/e): 502 (M + ). 

Nuclear Magnetic Resonance Spectrum (CDCl^) & ppm: 

2.6 (2H. broad triplet, J=6Hz); 
3.06 (1H. doublet of doublets, J=15 & 7.5Hz); 
3.32 (1H. doublet of doublets, J = 15 & 7. 5Hz); 
20 4.05-4,45 <5H, multiplet). 
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Preparation 37 

ethyl 3-[4-(6-acetoxy-2-ethyl-5.7,8-trimethylchroman- 
2-ylmethoxy) phenyl ]-2-chloropropionate. 

Rf value: 0.33 (thin layer chromatography, silica gel, 
5 developing solvent: 100:1 by volume mixture of benzene 
and ethyl acetate) . 

Mass spectrum (m/e): 502 (M + ). 

Nuclear Magnetic Resonance Spectrum (CDC1 3 > 6 ppm: 
2.6 (2H, broad triplet. J=6Hz); 
10 3.05 (1H, doublet of doublets. J=15 & 7.5Hz); 
3.30 (1H. doublet of doublets. J»15 & 7.5Hz); 
3.90-4.45 <5H, multiplet) . 

Preparation 38 

ethyl 3-[4-(6-acetoxy-2-isqbutyl-5,7, 8-trimethylchroman- 
15 2-ylmethoxy) phenyl ]-2-chloropropionate. 

Rf value: 0.44 (thin layer chromatography, silica gel, 
developing solvent: 100:1 by volume mixture of benzene 
and ethyl acetate). 



Mass sp ctrum (m/e): 530 (M + ). 
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Nuclear Magnetic Resonance Spectrum (CDClj) 6 ppm: 
2.6 (2H, broad triplet. J»7Hz); 
3.05 (1H, doublet of doublets, J=15 & 7.5Hz); 

3.30 (1H, doublet of doublets, J«15 & 7.5Hz); 
3.90-4.45 (5H, multiplet). 

PREPARATION 39 

2- f 6-Benzvloxy-2 ,5.7, 8-tetramethylchroman-2-yl ) ethanol 

Following the procedure described in Preparation 1, 
2-(6-hydroxy-2. 5 , 7, 8- tetrame thy lchroman-2-yl) ethanol was 
reacted with benzyl bromide and treated and purified to 
give the title compound. 

Rf value: 0.31 (thin layer chromatography, silica gel, 
developing solvent: 10:1 by volume mixture of benzene 
and ethyl acetate). 

Mass spectrum (m/e): 340 (M + ). 

Nuclear Magnetic Resonance Spectrum (CDC1 +D O) 6 
ppm: 

1.31 (3H. singlet); 
1.67-2.37 (4H. multiplet); 
2.10 (3H. singlet); 

2.17 (3H. singlet); 
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2.23 (3H. singlet); 

2.65 (2H. broad triplet. J«6Hz): 

3.90 (2H. triplet. J-6Hz); 

4.72 (2H. singlet); 

7.3-7.65 (5H, multiplet). 

PREPARATION 40 

6-Benzvloxy-2 .5.7. 8-tetramethvl-2- T2- (4-nitrophenoxv) - 
ethvllchroman 

2- ( 6-Benzyloxy-2 .5.7, 8-tetramethylchroman-2-yl ) etbanol 
(prepared as described in Preparation 39) was reacted 
with £-chloronitrobenzene and the reaction mixture was 
treated and purified as described in Preparation 2, to 
give the title compound. 

Rf value: 0.43 (thin layer chromatography, silica gel, 
developing solvent: benzene). 

Mass spectrum (m/e): 461 (M + ). 

Nuclear Magnetic Resonance Spectrum (CDC1 3 ) 5 ppra: 
1.37 (3H. singlet): 
1.90 (2H, triplet. J=6Hz); 
2.11 (3H. singlet): 
2.18 (3H. singlet); 
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2.24 (3H, singlet); 
2.0-2.3 (2H, nd); 
2.66 (2H, triplet. J=6Hz); 
4.32 (2H. triplet, Jn6Hz); 
5 4.73 (2H, singlet); 

6.94 (2H. doublet, J=9Hz); 
7.3-7.65 (5H, multiplet); 
8.20 (2H, doublet, J=9Hz). 

PREPARATION 41 

10 2-r2-(4-Aminophenoxy)ethyl1-6-hydroxy-2 .5.7, 8-tetra- 
methylchroman 

6-Benzyloxy-2 , 5,7, 8-tetramethyl-2- [2- ( 4-nitrophenoxy) - 
ethyl jchroman (prepared as described in Preparation 40) 
was catalytically reduced and then the reaction mixture 
15 was processed as described in Preparation 5. The 
resulting crude product was purified by silica gel 
column chromatography and the title compound was 
obtained from the fractions eluted with a 4:1 by volume 
mixture of benzene and ethyl acetate. 

20 Rf value: 0.36 (thin layer chromatography, silica gel. 
developing solvent: 3:2 by volume mixture of benzene and 
ethyl acetate) - 
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Mass spectrum (m/e): 341 (M + ). 

Nuclear Magnetic Resonance Spectrum (CDClj) S ppm: 
1.32 (3H. singlet); 
1.87 (2H. triplet. J»6Hz): 
2.10 (6H, singlet): 
2.15 (3H. singlet); 
2.0-2.3 (nd): 

2.64 (2H. broad triplet. J=6Hz); 
3.2-4.1 (2H. broad singlet); 
4.12 (3H. triplet. J=6Hz): 
6.60 (2H. doublet. J»9Hz); 
6.75 (2H. doublet. J«9Hz). 

PREPARATION 42 

6-Hvdroxv-2.5.7.8-tetramethyl-2-f4-nitrophe noxvmethvl>- 
chroman-4-one 

A mixture of 3.9 g of 2. 5-dihydroxy-3 .4. 6-trimethyl- 
acetophenone. 3.9 g of 4-nitrophenoxyacetone. 2.0 g of 
pyrrolidine and 15 g of toluene was left standing at 
room temperature for 2 days. Dilute hydrochloric acid 
was then added to the reaction mixture and the mixture 
was extracted with diethyl ether. The remaining aqueous 
layer was again extracted with ethyl acetate and the 
ethyl ac tate xtract was added to the ethereal 



10 



15 



20 
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extract. Th resulting mixture was dried over anhydrous 
sodium sulphate. The solvent was distilled off from the 
mixture. Hexane was added to the resulting residue, and 
the crystals thus precipitated were collected by 
filtration. The crystals were subjected to silica gel 
column chromatography, eluted with a 5:1 by volume 
mixture of hexane and ethyl acetate, and then 
recrystallized from ethyl acetate, to yield 6-hydroxy- 
2.5,7, 8-tetramethyl-2- (4-nitrophenoxymethyl)chroman-4-one, 
Its melting point was 199-204°C. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated 
dimethyl sulphoxide) 6 ppm: 

1.43 (3H, singlet); 

2.01 (3H. singlet); 

2.14 (3H. singlet); 

2.46 (3H. singlet); 

2.67 (1H, doublet, J=16Hz); 

3.03 (1H, doublet. J=16Hz); 

4.31 (2H, singlet); 

7.19 (2H, doublet, J=9Hz); 

7.92 (1H. singlet); 

8.21 (2H. doublet. J=9Hz). 
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PREPARATION 43 

.5.7. 8-tAtram6thv i-2- f 4-nitrophenoxyroethyl )- 
chroman- 4-one 

A mixture of 17.7 g of 5-acetoxy-2-hydroxy-3,4.6- 
5 triraethylacetophenone. 14.6 g of 4-nitrophenoxyacetone. 
7.5 g of pyrrolidine and 60 ml of benzene was left 
standing at room temperature for one day. and then the 
mixture was refluxed for 7 hours using a water 
- -.-MpMAtoc At the end of this time, water and ethyl 
10 acetate were added to the reaction mixture and the 
organic layer was separated. It was then dried over 
anhydrous sodium sulphate. The solvent was distilled 
off and the resulting residue was subjected to silica 
gel column chromatography, eluted with a 2:1 by volume 
W mixture of hexane and ethyl acetate, to yield 6-acetoxy- 
2.5.7. 8- te tramethyl-2- ( 4-ni trophenoxymethyl ) chroman-4-on 

Rf value: 0..17 (thin layer chromatography, silica gel. 
developing solvent: hexane: ethyl acetate * 3:1 by 
volume) . 

20 Nuclear Magnetic Resonance Spectrum (CDClj) 8 ppm: 
1.56 (3H. singlet): 
2.10 (6H. singlet): 
2.36 (3H. singl t); 
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2.43 (3H, singlet); 

2.70 (1H, doublet, J-15H2); 

3.06 (1H. doublet, J=15Hz); 

4.11 (1H, doublet, J=10Hz); 

4.24 (1H. doublet, J=10Hz); 

6.98 <2H. doublet, J=9Hz); 

8.20 (2H. doublet. J=9Hz). 

PREPARATION 44 

6-Acetoxy-2- ( 4-aminopheno_xymethyl 1-2,5.7, 8-tetramethyl- 
chroman-4-one 



Hydrogen gas was passed for 2 hours through a mixture 
of 3.6 g of 6-acetoxy-2.5.7,8-tetramethyl- 
2-(4-nitrophenoxymethyl)chromari-4-one. 1 g of 10% w/w 
palladium-on-carbon and 100 ml of methanol at room 
temperature under atmospheric pressure. The catalyst 
was then removed by filtration and the filtrate was 
condensed by evaporation under reduced pressure. The 
residue was subjected to silica gel column 
chromatography, eluted with a 2:1 by volume mixture of 
hexane and ethyl acetate, and the resulting crude 
product was recrystallized from acetone, to yield 
6-acetoxy-2-(4-aminophenoxymethyl)-2 , 5 , 7 . 8-tetramethyl- 
chroman-4-one. Its melting point was 177-178°C. 
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Nucl ar Magnetic Resonanc Spectrum (CDC1 3 ) 5 ppm: 

1.49 (3H. singlet); 

2.09 (3H. singlet); 

2.12 (3H. singlet); 
5 2.33 (3H. singlet); 

2.42 (3H. singlet); 

2.65 (1H, doublet. J«15Hz); 

3.07 (1H, doublet. J=15Hz); 

3.2-3.6 (2H. broad singlet); 
10 3.91 (1H. doublet. J*10Hz); 

4.06 (1H. doublet. J=10Hz); 

6.60 (2H. doublet. J=9Hz): 

6.75 (2H. doublet. J=9Hz). 

PREPARATION 45 

15 Krhvl 3-T4-' fi-acetoxv - 3 ■ 5 . 7 . 8-tetramethyl-4-oxochroman- 
^-vimathor ^phanvll^-chioropropionate 

3 ml of concentrated hydrochloric acid and then an 
aqueous solution of 700 mg of sodium nitrite in 1.1 ml 
of water were added dropwise to a mixture of 2.1 g of 
20 6-acetoxy-2-(4-aminophenoxymethyl)-2.5.7.8-tetramethyl- 

chroraan-4-one and 26 ml of acetone, whilst cooling with 
ice. The mixture was stirred for 30 minutes at the same 
temperatur . 7 g of ethyl acrylate were then added, 
after which cuprous oxid was added gradually, while 
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keeping the reaction temperature at 30-35°C. The 
reaction mixture was then stirred for 1 hour at room 
temperature. Water and benzene were added to the 
reaction mixture. The benzene layer was separated, 

^ washed with water and dried over anhydrous sodium 

sulphate. Benzene was distilled off and the residue was 
subjected to silica gel column chromatography, eluted 
with a 3:1 by volume mixture of hexane and ethyl 
acetate, to yield ethyl 3- [4- (6-acetoxy-2 . 5 , 7 , 8- 

^ tetramethyl-4-oxochroman-2-ylmethoxy ) phenyl ]-2-chloro- 
propionate. 

, Rf value: 0.21 (thin layer chromatography, silica gel, 
developing solvent: hexane: ethyl acetate = 3:1 by 
volume). 

15 Nuclear Magnetic Resonance Spectrum (CDC1 3 ) 5 ppm: 

1.24 (3H. triplet, J=7Hz); 

1.51 (3H, singlet); 

2.10 (3H. singlet); 

2.12 (3H, singlet); 
20 2.34 (3H. singlet); 

2.43 (3H, singlet); 

2.67 (1H. doublet. J=15Hz); 

3,07 (1H. doublet of doublets. J=7.5 & 15Hz); 
3.10 (1H. doublet. J=15Hz); 
25 3.32 (1H. doublet of doublets, J=7.5 & 15Hz); 
4.06 (2H, singlet); 
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4.18 (2H. quart t. J«7Hz); 
3.9-4.5 (1H. nd): 
6.84 (2H. doublet, J=9Hz); 
7.15 (2H. doublet. J=9Hz). 

5 PREPARATION 46 

7-t-Butvl-6-hvdroyY-2-methvl-2-f4-n ltroDhenoxvmethvH- 
chroman-4-one 

. m. a similar manner to Preparation 42. a mixture of 

2.0 g of 4-t-butyl-2.5-dihydroxyacetophenone. 1.9 g of 

10 4-nitrophenoxyacetone. 1.0 g of pyrrolidine and 10 ml of 
benzene was allowed to stand at room temperature for 2 
days. To the reaction mixture was then added 10% w/w 
hydrochloric acid, and the crude product was extracted 
with ethyl acetate. The organic extract was dried over 

15 anhydrous sodium sulphate, and the residue obtained by 
removing the solvent was subjected to silica gel column 
chromatography, eluted with a 10:1 by volume mixture of 
benzene and ethyl acetate. The resulting crude crystals 
were washed with cyclohexane to give the desired 

20 7-t-butyl-6-hydroxy-2-raethyl-2-(4-nitrophenoxymethyl)- 

chroman-4-one. 



Melting point: 205-209°C. 
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Nuclear Magn tic Resonance Spectrum (hexad uterated 
acetone) 6 ppm: 

1.39 (3H. singlet); 

1.53 (9H. singlet) ; 
5 2.70 (1H. doublet. J»16.5Hz); 

3.05 (1H. doublet. J=16.5Hz); 

4.37 (2H. singlet): 

6.80 (1H. singlet); 

7.18 (2H. doublet. J=10Hz); 
10 7.22 (1H. singlet); 

8.22 (2H. doublet. J«10Hz); 

8.31 (1H. singlet. D) . 

PREPARATION 47 

6-Acetoxv-7- t-butvl-2-methy 1-2- ( 4-ni trophenoxymethyl ) - 
15 chroman-4-one 

A mixture of 1.7 g of 7-t-butyl-6-hydroxy-2-methyl- 
2-(4-nitrophenoxyme_thyl.).chroman-4-one. 1 ml of acetic 
anhydride and 10 ml of pyridine was allowed to stand at 
room temperature for 1 day. The reaction mixture was 
20 then poured into ice-water and stirred for 2 hours, and 
the crude substance was extracted with benzene. The 
organic solution was washed successively with 3N 
hydrochloric acid, water, a saturated aqueous solution 
of sodium bicarbonate and water, and dried over 
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anhydrous sodium sulphate. Th solvent was evaporated 
off under reduced pressure, and the crude product thus 
obtained was recrystallized from a 10:1 by volume 
mixture of benzene and ethyl acetate, to give the 
5 desired 6-acetoxy-7-t-butyl-2-methyl-2-(4-nitrophenoxy- 
methyl ) chr oman-4-one . 

Melting point: 82-84°C. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated 



10 



15 



acetone 


) 6 ppm: 


1.33 


(9H. 


singlet) : 


1.57 


(3H. 


singlet): 


2.33 


(3H. 


singlet) ; 


2.62 


(1H. 


doublet. J«16.5Hz): 


3.13 


(1H. 


doublet. J»16.5Hz); 


4.42 


(2H. 


singlet) .* 


6.93 


(1H. 


singlet) ; 


7.25 


(2H. 


doublet. J=9Hz); 


7.44 


(1H. 


singlet) ; 


8.22 


(2H. 


doublet. J=9Hz). 
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PREPARATION 4 8 
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6-Acetoxy-2-(4-aminophenoxvmethYl )-7-t-butyl-2-methvl- 
chroman-4-one 

In a similar manner to Preparation 44, 0.9 g of 
6-acetoxy-7-t-butyl-2-raethyl-2-(4-nitrophenoxyraethyl)- 
chroman-4-one was dissolved in 20 ml of acetic acid, and 
catalytic hydrogenation was performed for 5.5 hours with 
a hydrogen pressure of 45-55 Ib/sq. inch (3.1-3.8 bars), 
using Pearl's apparatus, in the presence of 0.4 g of 10% 
w/w palladium-on-carbon. The palladium-on-carbon was 
removed by filtration from the reaction mixture and 
washed with acetic acid. The filtrate and the washings 
were combined, and the mixture was poured into 
ice-water, neutralized with sodium carbonate, and 
extracted with benzene. The benzene extract was washed 
with water and dried over anhydrous sodium sulphate. 
The solvent was distilled off. and the residue was 
subjected to silica gel column chromatography, eluted 
with a 5:1 by volume mixture of benzene and ethyl 
acetate, to give the desired 6-acetoxy-2- (4- 
aminophenoxymethyl)-7-t-butyl-2-methylchroman-4-one. 

Rf value: 0.24 (thin layer chromatography, silica gel, 
developing solvent: benzene : ethyl acetat = 5:1 by 
volume) . 
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Nucl ar Magn tic R sonance Spectrum (CDC1 3 ) 6 ppm: 

1.35 (9H. singlet); 

1.52 (3H. singlet); 

2.30 (3H. singlet); 
5 2.67 (1H. doublet. J=16.5Hz); 

3.07 (1H. doublet. J=16.5Hz); 

3.20-3.60 (2H. broad. D) ; 

3.92 (1H, doublet. J«10.5Hz); 

4.07 (1H. doublet. J=10.5Hz): 
10 6.58 (2H. doublet, J=10Hz): 

6.75 (2H. doublet. J«10Hz); 

6.98 (1H. singlet); 

7.49 (1H. singlet). 

PREPARATION 49 

15 Kthvl 3-f4-f 6-acetoxv-7-t-butvl-2-m ethvl-4-oxochroman- 
2-ylmethoxv)phenyn- 2-chloropropionate 

In a similar manner to Preparation 45. to a mixture of 
0.42 g of 6-acetoxy-2-(4-aminophenoxymethyl)-7- 
t-butyl-2-methylchroman-4-one and 5 ml of acetone were 
20 added dropwise. whilst cooling with ice. 0.2 ml of 

concentrated hydrochloric acid and then a solution of 
0.09 g of sodium nitrite in 0.5 ml of water. 1.1 g of 
ethyl acrylate were then added dropwise. after which 16 
mg of cuprous oxide were added gradually to the mixture. 
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whilst keeping its temperature at 40-43°C. Evolution of 
nitrogen ceased after about 30 minutes. Benzene was 
added to the reaction mixture, and the organic layer wa6 
separated. The resulting benzene extract was washed 

5 with water and dried over anhydrous sodium sulphate. 
The residue after evaporation of the benzene was 
subjected to silica gel column chromatography, eluted 
with a 20:1 by volume mixture of benzene and ethyl 
acetate* to give the desired ethyl 3-[4-(6- 

10 acetoxy-7-t-butyl-2-methyl-4-oxochroman-2-ylmethoxy)- 
phenyl]-2-chloropropionate. 

Rf value: 0.61 (thin layer chromatography, silica gel, 
developing solvent: benzene : ethyl acetate = 5:1 by 
volume) . 

15 Nuclear Magnetic Resonance Spectrum (CDC1 3 ) 6 ppm: 

1.25 (3H, triplet, J=7Hz); 

1.35 (9H. singlet); 

1.55 (3H. singlet); 

2.32 (3H. singlet); 
20 2.70 (1H, doublet, J=16.5Hz); 

2.95-3.50 (3H # multiplet); 

3.90-4.50 (5H, multiplet); 

6.87 (2H, doublet, J=9Hz); 

7.00 (1H, singlet); 
25 7.17 (2H. doublet, J=9Hz); 

7.50 (1H, singlet). 
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M&C FOLIO: 48329 WANGDOC: 0162H 

CLAIMS 

1. Compounds of formula (I): 




2 

[i^which: 

- R 1 and R 2 are the same or different and each 

represents a hydrogen atom or a Cj-C 5 alkyl group; 

R 3 represents a hydrogen atom, a C^-Cg aliphatic 

acyl group, an alicyclic acyl group, an aromatic acyl 

group, a heterocyclic acyl group, an araliphatic acyl 

group, a (C.-C c alkoxy) car bony 1 group or an 
1 6 

aralkyloxycarbonyl group; 

R 4 and R 5 are the same or different and each 

represents a hydrogen atom, a C^C^ alkyl group or a 

4 5 

C -C- alkoxy group, or R and R together 
X 5 

r pres nt a C x -C 4 alkyl nedioxy group; 
n is 1. 2 or 3; 
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W represents the -CH,-. >C0 or >CH-OR 6 group (in 

which R represents any one of the atoms or groups 
3 

defined for R and may be the same as or different 
from R 3 ) ; and 

Y and Z are the same or different and each represents an 

oxygen atom or an imino group] 

and pharmaceutical!/ acceptable salts thereof. 



2. Compounds as claimed in Claim 1, in which: R 3 

represents a hydrogen atom, a C -C £ aliphatic acyl 

1 o 

group, an aromatic acyl group or a heterocyclic acyl 
group. 



3. Compounds as claimed in Claim 1, in which: Y 

1 2 

represents an oxygen atom; R and R are the same or 

different and each represents a hydrogen atom or a 

C x -C 5 alkyl group; R 3 represents a hydrogen atom, 

a C -C. aliphatic acyl group, an aromatic acyl group 
1 o 

4 5' 
or a pyr ldmecarbonyl group; and R and R are the 

same or different and each represents a hydrogen atom, a 

C -C alkyl group or a C or C alkoxy group. 
X 5 1 Z 



4, Compounds as claimed in Claim 3. in which: R*# 
2 4 5 

R , R and R are the same or different and each 
represents a hydrogen atom or a ^-C^ alkyl group; n 
is 1 or. 2; and W represents the -CH 2 « or >C0 group. 
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5. Compounds as claimed in Claim 4, in which R 
represents a hydrogen atom, a C^Cg aliphatic acyl 
group, or the benzoyl or nicotinoyl group, 

6. Compounds as claimed in Claim 5, in which: R 1 and 

4 

R are the same or different and each represents a 

2 5 

C x -C 5 alkyl group; R and R are the same or 
different and each represents a hydrogen atom or a 
methyl group; and R 3 represents a hydrogen atom or a 
C 1 -C 4 aliphatic acyl group. 

7. Compounds as claimed in Claim 1, in which: W 

represents the -CH 2 - or >C0 group; Y and 2 both 

1 4 

represent oxygen atoms; n is 1 or 2; R and R are 

the same or different and each represents a C^-C^ 
2 5 

alkyl group; R and R are the same or different and 
each represents a hydrogen atom or a methyl group; and 
R 3 represents a hydrogen atom or a C 1 «C 4 aliphatic 
acyl group. 

8. Compounds as claimed in Claim 7, in which n is 1. 

9. Compounds as claimed in Claim 7 or Claim 8, in which 
W represents the -CH - group. 



10. The following compounds as claimed in Claim 1: 
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5-[4-(6-hydroxy-2 . 5. 7, 8-tetramethylchroman-2-yl- 
me thoxy) benzyl] thiazolidine-2 , 4-dione 

5-[4-(2-ethyl-6— hydroxy-5 , 7 , 8-tr iraethylchroman-2- 
ylme thoxy) benzyl] thiazolidine-2, 4-dione 

5-[4-(6-hydroxy-5, 7 # 8- trimethylchroman-2-y line thoxy )- 
benzyl] thiazolidine-2 , 4-dione 

5- 2 -(A- hydroxy- 2 .5,7 , 8-tetr amethylchroman-2- 
yl)ethoxy] benzyl) thiazolidine-2 , 4-dione 

5-{4-[2-(7:-t-butyl-6-hydroxy-2-methylchroman-2- 
yl )ethoxy] benzyl) thiazolidine-2 , 4-dione 

5-{4-[2-(6-hydroxy-7, 8 -dime thoxy- 2 . 5-dimethyl- 
chroman-2-yl)ethoxy ] benzyl) thiazolidine-2, 4-dione 

5- [4- (6 -hydroxy- 2, 7 -dime thy lchroman-2-ylme thoxy )- 
benzyl ] thiazolidine-2 , 4-dione 

5-[4-(6-hydroxy-2-isobutyl-5 ,7 , 8-tr ime thy lchroman- 
2-ylme thoxy) benzyl ] thiazolidine-2 , 4-dione 

5-[4-(6-hydroxy-2. 5 ,7 , 8-tetramethylchroman-2-yl- 
me thoxy) benzyl ]-2-iminothiazolidin-4-one 
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5-[4-(7-t-butyl-6-hydroxy-2-methylchroraan-2-ylmethoxy)- 
benzyl]-2-iroinothiazolidin-4-one 

5-[4-(2-ethyl-6-hydroxy-5.7.8-trimethylchroman-2- 
ylmethoxy ) benzyl ]-2-iminothiazolidin-4-one 

5-[4-(6-hydroxy-5,7.8-trimethylchroman-2-ylmethoxy)- 
benzyl]-2-iminothiazQlidin-4-one 

5-[4-(6-hydroxy-2.7-dimethylchroman-2-ylraethoxy)- 
benzyl ]-2-iminothiazolidin-4-one 

5-[4-(6-acetoxy-2.5 # 7,8-tetramethylchroman-2-ylmethoxy)- 
benzyl ]thiazolidine-2,4-dione 

5-[4-(6-benzoyloxy-2,5.7, 8-tetramethylchroman-2- 
ylmethoxy ) benzyl ]thiazolidine-2,4-dione 

5-[4- ( 6-butyryloxy-2 , 5,7. 8- tetraraethylchroman-2- 
ylmethoxy) benzyl ]thiazol id ine-2 . 4-dione 

5-[4-(2,5.7,8-tetramethyl-6-nicotinoyloxychroman-2- 
ylmethoxy) benzyl ] thiazolid ine-2 , 4-dione 

5_[4_(6-hydroxy-2,5,7,8-tetramethyl-4-oxochroroan-2-yl- 
methoxy) benzyl ]thiazol id ine-2 ,4-dione 
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5-[4-(7-t-butyl-6-hydroxy-2-methyl-4-oxochroman-2-yl- 
methoxy).benzyl]thiazolidine-2,4-dione 

5-[4-(6-hydroxy-2-i8obutyl-5.7.8-trimethyl-4-oxochtoman-2- 
ylraethoxy) benzyl ]thiazolidine-2.4-dione 

5- [4- ( 6-hydroxy-2 .5,7 , 8-tetramethyl-4-oxochroman-2-yl- 
methoxy) benzyl ]-2-iminothiazolidin-4-bne 

5-[4-(7-t-butyl-6-hydroxy-2-methyl-4-oxochroman-2-yl- 
raethoxy,) benzyl ]-2-irainothiazolidin-4-one 

5-[4-(6-hydroxy-2-isobutyl-5.7.8-triraethyl-4-oxochroman-2- 
ylmethoxy) benzyl ]-2-iminothiazolidin-4-one 

5-[4-(6-acetoxy-2.5,7,8-tetramethyl-4-oxochroman-2-yl- 
methoxy ) benzyl ]thiazolidine-2. 4-dione 

5-[4-(6-acetoxy-5.7,8-trimethylchroman-2-ylmethoxy)- 
benzyl]-2-iminothiazolidin-4-one 

5-{4-[2-(6-acetoxy-7-t-butyl-2-methylchroman-2-yl)- 
ethoxy] benzyl} -2- iminothiazolidin-4-one 

5-{4-[2-(6-acetoxy-7 , 8-dimethoxy-2, 5-diraethylchroraan-2- 
yl)ethoxy]benzyl}-2-iminothiazolidin-4-one 
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and pharmac utically acceptable salts thereof. 



11. The following compounds as claimed in Claim 1: 

5- C 4- ( 6-hydr oxy-2 .5,7. 8- tetr amethylchr oroan-2-ylmethoxy) - 
benzyl ] thiazolidine-2 . 4-dione 

5_[4-(2-ethyl-6-hydroxy-5,7.8-trimethylchroman-2-yl- 
methoxy)benzyl]thiazolidine-2. 4-dione 

5- {4- [ 2- (7- t-butyl-6-hydr oxy-2-methylchroman-2-yl ) - 
ethoxy]benzyl} thiazolidine-2. 4-dione 

5-[4-(6-hydroxy-2-isobutyl-5.7.8-trimethylchroman- 
2-ylmethoxy ) benzyl ] thiazolidine-2 . 4-dione 

5- [ 4- ( 6-acetoxy-2 . 5 . 7. 8-tetramethy lchr oman-2-ylmethoxy) - 
benzyl ] thiazo 1 idine-2 . 4-dione 

5-[4-(6-butyryr6xy-2".5.7.8-tetEamethylchroman-2-yl- 
methoxy) benzyl ] thiazolidine-2 .4-dione 

5-[4-(6-hydroxy-2.-5.7.8-tetcamethyl-4-oxochroman-2-yl- 
methoxy) benzyl] thiazolidine-2. 4-dione 



5_[4_(7-t-butyl-6-hydtoxy-2-methyl-4-oxochcoman-2-yl- 
methoxy)benzyl]thiazolidine-2. 4-dione 
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and pharraaceut ically acc ptable salts thereof. 
12. Compounds of formula (la): 




[in which R,R,R,R.R,n, Y and Z are 
as defined in Claim 1] 

and pharmaceutical^ acceptable salts thereof. 
13. Compounds of formula (lb): 




z 

[in which R*\ R 2 # R 3 , R 4 # R 5 , n, Y and Z are 
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as d fin d in Claim 1] 

and pharmaceutical^ acceptable salts thereof. 
14. Compounds of formula (Ic): 




z 

(in which R 1 , R 2 . R 3 . R 4 . R 5 . n. Y and Z are 
as defined in Claim 1; and 

R 6 represents any one of the atoms or groups defined 

3 3 

for R and may be the same as or different from R ] 
and pharmaceutical^ acceptable salts thereof. 

15. Compounds a& claimed in any one of the* preceding 
Claims, which are salts with cations. 

16. Compounds as claimed in Claim 15, in the form of 
the sodium salt. 



17. A pharmaceutical composition for the- treatment of 
hyper lipaemia or hyperglyca mia, which comprises at 



0139421 



179 

least on active compound in admixture with a 
pharmaceutical^ acceptable carrier or diluent, wherein 
said active compound is at least one compound as claimed 
in any one of the preceding Claims. r , . 

v • ■ .r ■ . -*:r I f ' }. 

13 . A process for preparing the cprapourjy&s claimed in 



any one of Claims 1 to 16. which comprises rj 



(a) reacting a halopropionic acid derivative of 
formula (II): 





(CH 2 ) n -0 -</- CH 2 -CH-A 



in) 



[in which: 

R . R , R . R , R , n and W are as defined in 
Claim 1; 

X represents a halogen atom; and 
A represents a cyano group, a carboxy group, an 
alkoxycarbonyl group, a carbamoyl group or a group of 
formula -COO(M) . in which M represents a cation and m 
represents the reciprocal of the valency of the cation M] 
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with thiourea* to qlv a compound of formula (III): 




NH 



(in which R 1 . R 2 . R 3 . R*. R 5 . n. W and Y are 
as defined above) and then, 

(b) if necessary, subjecting said compound to 
hydrolysis to prepare said compound of formula (I), 

(c) optionally, where W represents a >C»0 group, 
reducing the compound produced in step (a) or step (b) 
to a compound where W represents a >CH-OH group, 

(d) optionally, where W represents a >CH-0H group, 
acylating the compound to give a compound in which W 

represents a group of formula >CH-0R (in which 

6* .6 
R r pres nts any f th groups defined f r R but 

not th hydr g n at a), and 
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if necessary, salifying the product. 
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